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October 23, 1995

I. INTRODUCTION

Molycorp Inc., Questa Division (or Molycorp Site) is a molybdenum mine and tailings disposal
site in Northern New Mexico. It is currently under review by the New Mexico Environment
Department (NMED), Superfund Program to determine whether the site is a potential candidate
for inclusion on the National Priorities List (NPL) under the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) of 1980. To further evaluate the site, an
Expanded Site Inspection (ESI) was conducted to obtain information critical for this assessment.

A. Expanded Site Inspection Objectives

This Expanded Site Inspection (ESI) was performed to obtain information relevant to the
evaluation of the Molycorp Site using the Hazard Ranking System (ref. 1). The purpose of the
ESI is to determine whether Molycorp Site poses a potential threat to human health and the
environment. The information collected involved sampling various environmental media and
review of records to more accurately determine the presence and distribution of CERCLA
hazardous substances (listed in the Superfund Chemical Data Matrix, ref. 2) along the air, soil,
surface water and groundwater migration/exposure pathways. Environmental media sampled
included mining waste, soil, sediment and water. Air was not sampled during this investigation
since recent monitoring data from NMED showed no exceedances of any ambient air quality
standards. :

B. Site Description

The Molycorp Site is situated in Taos County near Questa, New Mexico (Fig. 1) and consists of
two separate areas: the mine and the tailings ponds (Fig. 2). The Molycorp Site and surrounding
area are located on the following USGS T/i quadrangle maps: Sunshine NM, Cerro NM, Latir
Peak NM, Guadalupe Mountain NM, Questa NM and Red River NM (ref. 3). The mine,
surrounded by Carson National Forest, occupies approximately three square miles on patented
land owned by Molycorp, Inc. The mine, located at 36° 42' 30" N latitude and 105° 30' 30" W
longitude (ref. 3), lies along the Red River and several side drainages including Sulphur Gulch,
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Spring Gulch, Goathill Gulch and Capulin Canyon (Fig. 2). The mine consists of both
underground and open pit operations, a mill and two waste disposal areas (Fig. 3). Other features
present in the mine area of the site are several groundwater seeps along the Red River, catchment
basins to control run-off, a network of mining-related roads and several areas of erosion
subsequently referred to as hydrothermal scars (ref. 4, photos 1 , 3 , 5 ) . In the vicinity of the
Molycorp mine, precipitation varies from about 16 inches per year at elevations of 8,000 feet to
approximately 35 inches per year at elevations up to 11,000 feet (ref. 5, p. 33). Mean annual
temperature near the mine is about 40° F.

Tailings ponds occupy approximately 1 square mile and consist of two large ponds (designated by
Molycorp as Ponds 1 & 4) and two smaller ponds (Ponds 2 and 5A, Fig. 2). These tailings ponds
are located 1-2 miles west of Questa, NM and 5-6 miles west of the mine on land owned by
Molycorp, Inc. The coordinates of the tailings ponds are 36° 42' 30" N latitude and 105° 37' 0"
W longitude. A series of pipelines transported the tailings from the mill site to the ponds until
Molycorp became inactive in 1992. In the vicinity of the tailings ponds, annual precipitation is
approximately 12.5 inches with average annual temperature of 45° F (ref. 6, p. III-8, 9).

The Red River is located immediately south of the Molycorp mine and tailings ponds and flows in
a westerly direction (Fig. 2). The drainage area covers approximately 190 square miles and
ranges in elevation from the top of Wheeler Peak (elev. 13,161 feet) to the confluence with the
Rio Grande (elev. 6,500 feet) (ref. 7, p. 14, 15). Two tributaries to the Red River in the vicinity
of the mine and tailings ponds are Columbine Creek and Cabresto Creek (Fig. 2). Four to five
miles below the tailings ponds, the Red River enters the Rio Grande.

C. Operational History

Molybdenum Corporation of America (MCA) acquired mining rights to Sulphur Gulch, a side
drainage to the Red River, in 1920. They conducted small-scale mining operations until 1923
when a mill was constructed. The old. underground workings consisted of adits, winzes and raises
which followed the irregular vein system. In 1941, a haulage adit approximately one mile long
was constructed to facilitate ventilation and drainage (ref. 8, p. 8). By 1954 this underground
complex contained over 35 miles of workings at 14 production levels ranging in elevation from
7764 to 8864 feet. By 1954 all but the lowest three working levels were designed to drain by
gravity out a mile-long service portal (known as the Moly Tunnel) located above the elevation of
the Red River. The lower three working levels gathered drainage in a sump and this water was
pumped to the service portal where it was allowed to drain by gravity to the Red River. This
original underground Molycorp mine continued to grow until the open pit mine was developed.
In 1965, MCA switched to an open pit operation which required the transport of tailings via a
pipeline approximately eight miles downstream to tailings ponds located 1-2 miles west of the
town of Questa. Dam # 1 is located in Section 3 6 o f T 2 9 N , R 12 E. Decant water from the
associated pond was discharged to the Red River via culvert tunnels through the dam. To ensure
integrity of Dam #1, a smaller dam was constructed in 1969 just north of Dam # 1 which
contained overflow weir structures to keep waste water from the dam face (ref. 9, Table 1).
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Waste water was conveyed to a small holding pond (called Pope Lake) for further settling before
discharge to the Red River. Molycorp referred to this discharge point as outfall # 001 of their
permit under the National Pollution Discharge Elimination System (NPDES) (ref. 10). In 1971, a
second large dam (Dam # 4) was constructed southwest of Dam # \ (in Section 35 of T 29 N,
R 12 E) with an impermeable membrane on the dam face. Surface water diversion ditches were
installed in 1974 on the north, east and west sides of the ponds to divert surface water run-on
around the ponds (ref. 9). The following year, interceptor trenches (called seepage barriers) were
constructed below Dam # 1 and east of Dam # 4 to collect leachate from the tailings ponds. This
waste water is diverted around dwellings below the dams and discharged to the Red River
through NPDES outfall # 002.

In 1978, Unocal 76 Corporation purchased Molybdenum Corporation of America and shortened
the name to Molycorp, Inc. Molycorp constructed an ion exchange plant near Pope Lake in 1983
to treat the waste water prior to discharge. After extensive mineral exploration in Goathill Gulch
during the 1970's and early 1980's, Molycorp ceased open pit operations in 1985 and reverted
back to underground mining techniques. The recent mining activity is referred to as the new
underground workings. Production declined significantly in 1989 due to decreased value of
molybdenum. The number of employees at this time shrank from a maximum of over 1,000 to
approximately 200. Low production continued until December 1991 when operations stopped
(ref. 11, p. 3). There are currently only 16 employees who are preparing the mine for potential re-
opening (ref. 11, p.2). In 1994 Molycorp began pumping the water that had been flooding the
mine, and discharges this mine water via the tailings pipelines to the tailings ponds at Questa
(ref. 12, p. 6).

D. Regulatory History

1. Other Agency Involvement

In 1966, the U.S. Department of Health, Education and Welfare (HEW), Federal Water Pollution
Control Administration, conducted a baseline water quality survey of the Red River. A moderate
increase of sulfate in the downstream direction was noted but metal concentrations varied little
(ref. 13, p. V-1,2). The most significant effects observed were increased coliform counts from the
town of Red River and the Red River Fish Hatchery (ref. 13, p. V-10). The overall quality of the
river, including the segment adjacent to the Molycorp mine site, was determined to be high
(ref. 13 ,p . I I - l ) .

In November 1971, EPA conducted a study of the Red River in which they concluded that the
chemical quality and biological conditions of the Red River water remained very good but that
occasional breaks in the tailings pipeline resulted in some degradation of stream quality and biota
(ref. 14, p. 4). During this same period of the late 1960s and early 1970s, however, the New
Mexico Game and Fish Department discovered in the course of routine population studies that
fish were conspicuously absent in the middle reach of the Red River where thriving populations
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had once existed (ref. 15). Fish census data of 1960 indicate that approximately 572 fish per mile
were estimated in the river. The 1988 fish census found no fish in this same reach (ref. 16).

In 1982, EPA evaluated the Red River for potential impairment from metal loading (ref. 17).
Among the findings were that concentrations of ambient total arsenic, cadmium, and silver
exceeded EPA-recommended acute criteria; that 'Control' stations contained higher
concentrations of all metals except zinc; and bioassay results from tests with Red River water
suggested some biological toxic response may be occurring in the Red River (ref. 17, p. 35).

In 1983, the Red River and the Rio Grande in the vicinity of the confluence were designated a
Wild and Scenic River (ref. 18, p. 49). In response to the designation the BLM published results
of its study of water quality in the Red River and Rio Grande between 1978 and 1983. This study
documented pollution sources and found a downstream increase in concentrations of various
constituents, at times exceeding water quality standards, and found that the major impacts were
due to mining and related activities. Nonpoint sources were found to be a major cause of elevated
trace element concentrations (ref. 18, p. 49).

The U.S. EPA Superfund program (Region VI, Dallas, TX) conducted a Preliminary Assessment
(PA) of the Molycorp site in May, 1980 and a Site Inspection (SI) in June, 1981. The conclusions
of these reports, respectively, were for no further remedial action and placing the site at a lower
priority (ref. 19). However, EPA funded field investigation teams (FIT) to investigate Molycorp
in 1983 and 1985 (refs. 20, 21). Pan of these investigations was an assessment of the Molycorp
waste disposal area ("landfill") located near the head of Spring Gulch (above the mill area). This
landfill was described as a mine rubble pile more than 100 feet thick that was also used as a
disposal area for discarded equipment and parts. Some unrinsed reagent drums from the mill
were the only "hazardous" wastes observed (ref. 20, p. 4). Soil samples were collected and
analyzed for metals and organics in these EPA FIT investigations of the area, but were
inconclusive, in part because appropriate background soil samples were not collected for
comparison. The 1985 inspection observed a small oil spill (not sampled) and commented that the
area was still active as a dump for empty drums and old equipment. Conclusions from the 1985
investigation included the recommendation for further study of this landfill under RCRA authority
(ref. 21, p. 4). Molycorp has had two landfills (in Spring and Goathill Gulches) which are
exempted from NM Solid Waste Management Regulations since they received only demolition
and construction debris (ref. 22). The Spring Gulch site is inactive, having been covered with
several hundred feet of overburden during subsequent mining operations that filled Spring Gulch.

In 1992, a report was submitted to the Congress of the United States by the New Mexico Water
Quality Control Commission (WQCC) which reported an increase concentration in the Red River
in the vicinity of the Molycorp Mine of several metals including cadmium, copper, lead, silver and
zinc (ref. 23). Because these metals are listed CERCLA hazardous substances, the Molycorp Site
was re-opened for investigation under CERCLA authority.
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During 1994, another newly created state agency became involved in regulatory investigations at
the Molycorp site. The NM Office of Natural Resource Trustee (ONRT) is investigating natural
resource damages from Molycorp in the Red River area and has participated in sampling activities
and review of Molycorp reports and workplans (ref. 24, p. 46, 47). A natural resource damage
assessment (NRDA) is being conducted.

2. Involvement by New Mexico Environment Department (NMED)

Water quality concerns relating to the Molycorp site have been studied by several programs
within NMED, predominantly by the Nonpoint Discharge Section of the Surface Water Quality
Bureau and the Groundwater and Superfund Sections of the Ground Water Protection and
Remediation Bureau. Point source discharges from the tailings ponds at Questa have been
monitored through an NPDES permit issued by the U.S. Environmental Protection Agency.
Renewal of the permit in 1993 (permit # NM0022360) included two additional discharge points
for stormwater runofffrom the mining site (ref. 10).

Groundwater monitoring data presented by Molycorp to NMED-Groundwater Section in April
1987 revealed contamination in one private well downgradient from the tailings ponds. The data,
covering 1985 and 1986, showed an average lead concentration of 0.056 ppm (N = 8) in the
water from this well (ref. 25). This level was greater than three times the reported background
concentration of 0.016 ppm and above the WQCC standard of 0.05 ppm (ref. 25, p. 4). The
maximum and minimum concentrations reported were 0.12 ppm and 0.01 ppm, respectively
(ref. 25, p. 6). Comparing the results to the New Mexico State WQCC standards, Molycorp
concluded the violation of the standard for lead on four different occasions (ref. 25 p. 12).
Analytical results from seven private wells sampled in 1987 and 1988 by NMED, which included
the well previously showing a violation, showed no detectable levels of lead or cadmium
(Attachment A). Use of groundwater from this well for drinking had stopped by 1988
(ref. 24, p. 18).

Two studies conducted by the NMED-Surface Water Quality Bureau (SWQB) in 1986 and 1988
confirmed high metal loading of the Red River by periodic storm events, but found that metal
c.QncfintratJQnsJn..s^r^aceJ^a^r,^nd^st,ream^sed^[n^^ of caJjsmg.
aquatic toxicity (rets. 26, 27). In these studies, the_maj.OJ_elemeDjs which became elevated
between the Red River Waste Water Treatment Plant and the Questa (USFS) Ranger Station
wergjron_an.d aluminum. A portion of this segment abuts Molycorp property where mining
operations have occurred. One conclusion drawn from these surface water surveys was that
episodic run-off events may erode oxidized sulfide-rich soils from barren slopes and mining scars
(ref. 26, p. 4; ref. 27, p. 3). This process generates acidic run-off, which mobilizes and transports
trace elements, including heavy metals, to the Red River. The acidic run-off temporarily reduces
the pH of the river. Metals precipitate out of solution downstream as the pH becomes more
neutral. These surveys also concluded that biomonitoring in the Red River generally showed no
chronic or acute toxicity but that biological indices were reduced in the area below the Molycorp
mine (ref. 27, p. 3).
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Groundwater seeps have been observed emerging and entering Red Ri /er in the vicinity of
Molycorp Mine (ref. 24, p. 14-17; ref. 4, photo 3). Within this stretch of the Red River, the 1988
study by NMED-SWQB detected over a three-fold increa^seJnJnanganese^cpncentrations(ref. 27,
p. 43, 51). Concentrations of zinc and total aluminum were elevated two to three times over this
same reach of the river. Other reports have determined that there is a general increase in the
loading of sulfate, manganese, iron, zinc and aluminum in the downstream direction, with those
seeps located below Capulin Canyon being the major contributors (ref. 28, p. 31, 33).

A number of other investigations of Molycorp have been generated by the regulatory involvement
ofNMED-Groundwater Section. During 1987-90 Molycorp was proposing to build a new
tailings impoundment area in the Guadalupe Mountain saddle area located on BLM lands several
miles north of the existing ponds. Molycorp directed a number of hydrogeologic studies of the
area as part of the requirements for an Environmental Impact Statement but never built the
proposed new tailings facility because the mine operations ceased in 1992. In 1993, the GWPRB-
Groundwater Section required Molycorp to submit an application for a Ground Water Discharge
Plan for the tailings impoundments (application #933). A similar request was made for the mine
waste dumps in 1994 (application #1055; ref. 29). While site investigation and monitoring
processes are ongoing, approval of either Discharge Plan application is pending.

II. EXPANDED SITE INSPECTION

Molycorp was evaluated along four migration or exposure pathways: groundwater, surface water,
air and soil. Environmental media sampled included the following: 1) waste samples from the
mining waste rock piles and tailings ponds; 2) soil samples near the tailings ponds to identify the
area of contamination; 3) groundwater samples from wells and seeps/springs to determine if a
release from the waste sources has occurred; and 4) surface water and sediment samples from the
Red River to identify a release ofCERCLA hazardous substances and determine level of
contamination.

A. Waste Source Characteristics

1. Source Identification and Quantity

Two areas of the Molycorp Site have been identified as potential waste sources for CERCLA
hazardous substances: the mine waste dumps and the tailings ponds. While there are separate
sub-units within each area (eg. multiple mine waste dumps and tailings ponds), these sub-units
were considered collectively as mine waste dumps and tailings ponds due to their similarity of
respective waste types.

The development of the open pit between 1965 and mid 1980's resulted in the deposition of mine
waste rock in Capulin Canyon, Goathi.ll, Sulphur and Spring Gulches and adjacent to the Red
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River in areas referred to as Sugar Shack (Figs. 2, 3). A recent report has estimated the amount
of waste material in each of the disposal areas (ref. 30, p. 45). The total amount of waste material
at the mine waste dumps is 328 million tons (ref. 30, p. 45). While most of the dump material in
Capulin Canyon and Goathill Gulch consists of altered volcanics, those dumps south and east of
the pit consist primarily ofandesite, aplite and granite (ref. 30, p. 7, 36). Prior to conducting the
ESI and completion of a preliminary waste dump characterization study directed by Molycorp,
little information was available regarding CERCLA constituents in the mine waste dumps. One
field test performed by NMED-Surface Water Quality Bureau demonstrated the acid generating
potential in several waste samples in v/hich the pH of test water was reduced when samples of
waste were shaken with water over a several minute period (ref. 31).

Tailings Ponds at Molycorp consist of fine-grained tailings and waste water located in a series of
ponds west of Questa (Figures 2, 4). No bottom liner is present in any of four ponds (ref. 9,
p. 3). Transmission of waste water from the tailings ponds to groundwater may be slowed by the
deposition of fine-grained sediment on the bottom of the ponds. The amount of tailings in these
ponds is estimated to be 95 million tons (ref. 30, p. 7). One split sample of the tailings analysis
conducted by Molycorp and the Quesia Board of Education in 1982 detected lead, copper and
zinc at concentrations ranging from 90 ppm (lead) to 240 ppm (zinc) (ref. 32, p. B-13).

2. Waste Characteristics-Methods

Seven waste source samples were collected from the mine dumps during June 1994 to determine
the presence of CERCLA hazardous substances. Sample locations were selected to evaluate the
waste characteristics from each dump area (Fig. 3). Specific locations were initially intended to
be selected based upon high relative readings of metal concentrations by x-ray fluorescence
(XRF). Failure of the XRF resulted in visual selection of sampling points at more highly
discolored locations (ref. 24, p. 51), which may be indicative of acid generation.

To assess whether the hydrothermal scar areas surrounding the mine waste dumps also could be a
potential source of CERCLA hazardous substances, three composite soil samples (including one
duplicate) were collected from the Eagle Rock and Hanson Creek scar areas (Fig. 3). Samples
collected for analysis were homogenized in a designated plastic bag or in place prior to their
transfer into two 4-oz. or one 8-oz. sample jar equipped with a Teflon-lined cap. All samples
were split with Molycorp's consultant and analyzed for Target Analyte List metals under EPA's
Contract Laboratory Program (CLP).

Collection of waste material in the tailings ponds occurred during April 1994 (Fig. 4). Eight
waste samples from the four tailings ponds (including one duplicate sample) were collected and
analyzed to identify the presence of CERCLA hazardous substances, with at least two samples
from each of the two larger ponds (Ponds 1 and 4; Fig. 4). Because different tailings ponds were
utilized at different times, samples from each pond, or various locations within a pond, may reflect
changes in composition of the tailings over the period of operation.
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At each sampling location within the tailings ponds, three waste locations 100 feet to 200 feet
apart were screened for metal concentrations using x-ray fluorescence (Spectrace 9000).
Selection of sampling location for waste source identification was based upon those screening
locations which demonstrated higher XRF readings. Results for iron, barium and molybdenum
were generally used as the basis for determining metal concentrations at each XRF screening
location (ref. 24, p. 32-37). Results from the screening procedure are presented in Attachment B.
Sample collection of the waste material from the tailings ponds involved the removal of the soil
cap material (where present) with a hand auger, and collection of the upper 3 to 6 inches of
tailings with a stainless steel hand auger (ref. 24, p. 32). Decontamination of the hand auger
between waste samples was performed using deionized water. Samples collected for analysis
were homogenized in a designated plastic bag prior to their transfer into two 4-oz. or one 8-oz.
sample jar equipped with a Teflon-lined cap. All samples were split with Molycorp's consultant
and analyzed for Target Analyte List metals under EPA's Contract Laboratory Program.

3. Waste Characteristics-Results

Analytical results of the average metal concentrations and the range of concentrations in the mine
waste dumps are presented in Table 1 (ref. 65). Results indicate that most metals included in
EPA's Target Analyte List were detected in the mine waste samples above the detection limits.
Metals detected at the highest concentrations are those which are most abundant in the earth's
crust including aluminum, calcium, iron, magnesium and potassium. Other metals ranged in
concentrations from non-detectable levels (e.g. mercury) to over 1,000 mg/kg (e.g. manganese;
Table 1). The large ranges of metal concentrations seen for most metals (e.g. cadmium, silver,
zinc) demonstrates the heterogeneous nature of the mine waste dumps. This variation can be
measured relative to the average concentration by calculating the coefficients of variation for each
metal (Table 1). These values ranged between 50 and 245 % for all detected metals (Table 1).

Results of waste sampling at the tailings ponds is presented in Table 2 (ref. 65). Most metals on
EPA's Target Analyte List were detected. Concentrations are fairly consistent as shown by
coefficients of variation which are generally less than 50% (Table 2). Most metals demonstrating
higher concentrations are those which are most abundant in the earth's crust such as aluminum,
calcium, iron and magnesium.

Most metals on EPA's Target Analyte List were detected in the mine waste dumps and the tailings
ponds with higher average concentrations generally noted in the tailings (iron, lead, zinc excluded;
ca. Tables 1 and 2). While finding CERCLA hazardous substances in the waste sources does not
require a comparison to background, evaluation of their potential to impact the surrounding
environment should take into account effects from other potential sources. In the vicinity of the
mine, hydrothermal scar areas represent another source of metal loading to groundwater and the
Red River. Several composite soil samples from three of these scar areas (Eagle Rock, Goathill
Gulch and Hanson Creek) were collected and analyzed for TAL metals. Results for the average
concentration for each metal are presented in Table 3 (ref. 65). Variation in metal concentrations
noted in the mine waste dumps is also apparent in the scar material.
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4. Waste Characteristics-Discussion

Detecting differences between the mine waste dumps and hydrothermal scar areas is important in
assigning attribution of any potential effects to groundwater and the Red River. To assist in
detecting differences between the mine waste dump and scar material, ratios of average metal
concentrations between the two sources were calculated (Table 4; ref. 65). Any dissimilarities in
metal concentrations between the two areas are reflected in concentration ratios which deviate
from unity. The mine waste dumps exhibited greater average concentrations (e.g. 2 to 5 times) of
molybdenum, zinc, copper and manganese, while hydrothermal scar material had higher average
levels of iron, alkali metals (potassium and sodium) and silver (Table 4).

Average metal concentrations of the tailings in the impoundments were also determined and
compared to that of two surrounding soil types by calculating concentration ratios similar to those
for the mine waste dumps (Table 4). Concentration ratios show that several metals exhibiting the
highest average metal concentrations in tailings relative to surrounding soil are copper, calcium,
magnesium, chromium and nickel (Table 4). Comparing these concentration ratios at the mine
area and tailings ponds demonstrate that the tailings are more easily distinguishable from the
surrounding soil (i.e. have higher ratios) than the mine waste dumps are from the hydrothermal
scar areas (Tables 4).

B. Groundwater Migration Pathway

1. Geology and Aquifer Description

1.1 General Geology

The Molycorp mine is located along the Red River drainage in the Taos Range of the Sangre de
Cristo Mountains where complex geologic history stems from Tertiary magmatism and regional
block-faulting of the Rio Grande Rift (ref. 33, p. 3, 5, 7, 9). The Red River is located along a
normal fault and is the southern boundary of a down-faulted area known as the Red River Graben
(ref 34, p. 94, 95, 99). North of the Red River fault but within the Red River drainage, there is a
line of hydrothermal alteration scars marking a parallel fault (ref. 34, p. 95). A series of high
angle normal faults which trend north has caused significant segmentation of this graben (ref. 34,
P. 95).

The lithology in the vicinity of Molycorp mine is comprised of a Precambrian basement of igneous
rock (granite) and metamorphic rock (amphibolites, quartzites and schists) which is overlain by
Tertiary volcanics (ref. 8, p. 11). The volcanics consist of flows, breccias and tuffs ofandesite,
latite and rhyolite. These formations were intruded by a granitic stock of Miocene age (23 m.y.)
and later by quartz and monzonite porphyries. Most of these intrusions, along with
mineralizations associated with hydrothermal fluids, centered along the Red River Graben.
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The town of Questa and the tailings ponds are located 5 miles to the west of the mine on the Taos
Plain. This plain is situated within the Rio Grande Basin, a deep basin which was created through
Miocene uplifting of the Taos Range (ret 35, p. 12). This downfaulted area has received alluvial
sediment from the Taos Range. Intermittent extrusion of basalt and andesite flows from the
Guadalupe Mountains during late Pliocene and early Pleistocene (approximately 1.6 m.y.) resulted
in interbedding of lava with alluvium. These lithologies, together with occasional lake deposits,
comprise the Santa Fe Group (ref. 35, p. 15).

1.2 Hydrogeologic Setting

Mine Area

The principle aquifer in the vicinity of the mine is comprised of fractured igneous and volcanic
bedrock (subsequently referred as Fractured-Bedrock Aquifer) and a second, overlying aquifer
within the alluvium of the Red River channel and side channels (called Alluvial Aquifer) (ref. 12,
p. 5). [For the purposes of this ESI, the "valley-fill mudflow and alluvial valley-fill aquifers"
outlined in reference 12 were combined into the Alluvial Aquifer.] The depth of the alluvium
within the Red River channel is as much as 150 feet thick (ref. 12, fig. 5). The placement of 12
new monitoring wells drilled in the Molycorp mine area in 1994 evaluated each of these aquifers
(ref. 12, p. 3). Based upon pump tests of wells in the mine area, the aquifers are considered
interconnected (ref. 12, p. 12). The hydraulic conductivity of the fractured bedrock was recently
reported between 5.1 gallons/day/ft2 and 629 gallons/day/ft2 (.00024 cm/sec to .03 cm/sec;
ref. 12, p. B-10); whereas that of the alluvium was 1,141 gallons/day/ft2 (.0539 cm/sec)
(ref. 12, p. B-9). The variability seen in the fractured bedrock depends upon the degree of
fracturing present at a given location.

A number of seepage studies have demonstrated that the Red River is a gaining stream in the
vicinity of both the mine area and tailings area. In the middle reach of Red River (the reach from
Red River to Questa, which includes the Molycorp mine area) seepage studies have documented
accretion from groundwater into the Red River at average rates of 4 cubic feet per second (cfs)
(ref. 36, p. 84, 85). As an approximation, this recharge rate could be assumed to be equally
apportioned to each side of the river. Therefore, a portion of the 2 cfs from the north side
originates from the drainage area of the Molycorp Mine. Other studies estimated groundwater
recharge to the Red River from the Molycorp Mine drainage area to be between 1.45 and 2.56 cfs
(ref. 12, p. B-6).

Tailings Ponds

The Santa Fe Group, underlying Questa and the tailings ponds, is the major water-bearing unit in
the Rio Grande Basin of Taos County (ref. 35, p. 15). Depth to water in the Questa area is
generally in the range of 60 to 160 feet (ref. 35, p. 22). The groundwater gradient in the vicinity
of Questa is approximately 100 feet per mile (ref. 35, Plate 2). Groundwater flow near the town
of Questa and the tailings ponds is generally southwest away from the mountains, and recharges
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the Red River and Rio Grande by numerous springs which generally emerge from a basalt layer.
The lower reach of Red River (from Cabresto Creek to mouth of Red River, Fig. 2) has been
measured as having an average accretion rate from groundwater of approximately 33 cfs (ref. 35,
p. 40). Those springs which recharge the Red River are located southwest of the tailings ponds
toward the confluence of the Red River and Rio Grande (ref. 37, p. 20, 23). Some of these
springs are hydrologically connected to the waste water which leaches through the tailings ponds
(ref. 37, p. 19, 24).

2. Groundwater Use

Mine Area

The Fagerquist's Cottonwood Park is a small, 12 unit resort approximately 1/3 mile south of the
Molycorp mine and 100 feet below the confluence of Columbine Creek and the Red River
(Fig. 3; ref. 65). The resort's well is the well nearest the mine which supplies drinking water.
Other supply wells which provide drinking water in the vicinity of the mine are the U.S. Forest
Service wells located in Columbine, Fawn Lakes, Elephant Rock and Junebug Campgrounds
(Fig. 3). With a depth of 56 feet (ref. 65, p. 1), the Fagerquist well taps the Alluvial Aquifer
which is in hydraulic communication with the Fractured-Bedrock Aquifer. With the Fagerquist
well located on the south side of the Red River, much of the recharge may be from the Columbine
Creek area. This is suggested by the low concentrations of metals and sulfate and high alkalinity
detected in the well as compared to Molycorp monitoring wells north of the Red River (Table 5).

Drinking water wells in the vicinity of Questa include private wells and community wells (ref. 38).
These wells are west of the regional blockfault which created the Taos Range. While on the
opposite side of the fault from the mine, nothing is known to preclude inter-communication
among the Santa Fe Group Aquifer and the Fractured-Bedrock and Alluvial Aquifers near the
mine. Therefore, most of the wells west of the regional block fault, including the Questa
community supply wells, are potentially impacted by groundwater in the vicinity of the mine. The
population served by groundwater wells within four miles of the mine is presented below:
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*
**

Population # Community PopulationDistance
from
Mine
(mi.)

0-1/4
1/4-1/2
1/2-1.0
1.0-2.0
2.0-3.0
3.0-4.0

# Private
Wells

(ref. 39)
Served by Wells Served by
Private fret 38. 40) Community
Wells Wells

00
2*
0
0
1 2
30

0
00

0
4
10

0
44
1733**

Total Population:

Fagerquists (Nearest Well; ref. 65)
Includes Questa population or 1,644 persons (ref. 38)

Total
Population

0
2
0
0
56
1763

1,821

Tailings Ponds

Several private wells located below the tailings ponds were used by residents for drinking water
purposes until Molycorp offered to sv/itch their drinking water supply to the Questa community
well system (ref. 41). The basis for this switch was due to elevated concentrations of Total
Dissolved Solids (TDS) and sulfate (personal communication, Dave Shoemaker, Site Manager).
The switch from private wells to the Questa community well system began in approximately 1976
(ref. 24, p. 19). Several families refused to have their water supply switched; by November 1993,
all but three wells had been switched (ref. 42).

Groundwater analysis submitted September 1993 by Molycorp, Inc. used an off-gradient well to
reflect background conditions. This well, labelled MW-CH, is screened in the middle to lower
units of the Santa Fe Group Aquifer (ref. 43, p. 15). Results from this sampling event show
elevated levels above background of iron, manganese and zinc in several monitoring wells and
detected levels of chromium and lead in one monitoring well (ref. 43, p. 23). Three private wells
were also sampled during September 1993 with results showing no exceedances of New Mexico
WQCC Standards (ref. 44); however, comparison of the reported concentrations of zinc in the
private wells to the background value reported in the September 1993 report demonstrates over a
three-fold increase in zinc in each private well (ca. ref. 43, p. 23 and ref. 44). Upon presenting
the results from the sampling of private wells to the owners, Molycorp continued to offer to
switch residents below the tailings ponds to Questa community water supply (ref. 44, p. 2). The
Feliciano Rael well (Fig. 4) is believed to be the only private well currently used for drinking
purposes (ref. 45; ref. 24, p. 43).
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The population served by groundwater was evaluated within 4 miles of the tailings ponds.
Locations for the Questa Community Wells, other community wells and the Rael well are shown
in Reference 3. Location of drinking water wells were determined using well information from
the New Mexico State Engineer's Office (ref. 39) and information provided by the
Superintendents of the towns of Questa (ref. 38) and Red River (ref. 40). The two community
supply wells for the town of Questa, with roughly equal pumping rates, provide water for 1,644
persons (ref. 38). Three additional community wells identified near Questa are an unnamed well
near the offices for the Town of Questa, Eagle Lake Trailer Park and Cerro de Oro (ref. 38).
Each have 10 -15 service connections. Population served by each well was calculated by
multiplying the number of connections and the number of persons per household (i.e. 2.95;
ref. 46, Questa Village). The population of Cerro was estimated to be 396 (ref. 46, 47) and was
assumed to be serviced equally from each of two community supply wells (Cerro East and West,
ref. 40). Total population served by groundwater within 4 miles of the tailings ponds is presented
below:

Distance
from Tailings
Ponds

# Private
Wells

(ref. 39)
(mi.

Population
Served by
Private
Wells

# Community
Wells

fref. 38. 40)

Population
Served by

Community
Wells

Total
Population

0-1/4
1/4-1/2
1/2-1.0
1.0-2.0
2.0-3.0
3.0-4.0

1
0
2
20
5
22

0
6
59
15
61

Total Population:

0
0
882*
852*
198**
198**

0
888
911
213
259

2,272

*
**

Includes '/2 of Questa population or 822 persons (ref. 38)
Includes Yi of Cerro population or 198 persons (ref. 46, 47)

3. Groundwater Pathway-Methods

The purpose of evaluating groundwater in the mine area and tailings ponds is to determine
whether a release ofCERCLA hazardous substances from the site has occurred. A release is
observed where contaminant concentrations in downgradient groundwater exceed three times the
upgradient or background concentration for a particular analyte. An alternative definition for a
release is the detection of an analyte in downgradient samples when undetected in the background
sample(s). Therefore, field sampling focused upon the collection and analysis of groundwater
from both background and downgradient locations within each aquifer.
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In the area of the mine where elevated, concentrations of metals in seeps, springs and the Red
River have been previously noted (rets. 12, 24, 28), much attention focused upon the attribution
of these elevated contaminants to Molycorp operations above any contribution from hydrothermal
scar areas. During this ESI, attempts to distinguish site-related discharge from that of
background conditions were used to identify and attribute the release of hazardous substances to
the mining activities.

Much of the sampling for the groundwater pathway involved the sampling of seeps/springs. [For
this ESI, these terms will be interchangeable]. Because the seeps and springs most likely reflect
groundwater quality and ultimately reach a surface water body, they were also evaluated through
the groundwater-to-surface water pathway. A release of any CERCLA hazardous substances
from a seep or spring to surface water can only be achieved if a release to groundwater has first
been established.

Mine Area: Alluvial Aquifer

In the vicinity of the mine, background groundwater quality is highly variable and likely depends,
in part, on the degree to which it has been impacted by mineralized areas of the lithology. To
address the variability of the Alluvial Aquifer, four groundwater sampling locations were chosen
to reflect background conditions: one of the Molycorp Mill wells, U.S. Forest Service wells at
Elephant Rock and Junebug Campgrounds and the wastewater treatment plant (WWTP) for the
town of Red River (Fig. 3). The first three wells are screened in the alluvium of the Red River
channel while the well at the WWTP is screened in a mudflow (alluvium) representing a fan delta
from a side channel (Attachment C). For the purposes of this ESI, the highest reported
concentration of each analyte from any of the four background wells was used to represent the
background condition.

A release to the Alluvial Aquifer was determined by sampling six seeps along the Red River in the
vicinity of Molycorp haulage adit, Goathill Gulch, Capulin Canyon and Old Eagle Rock
Campground (called Cliff Seep) (Fig. 3; ref, 24, p. 46-47, 64). Collection included both filtered
and unfiltered samples to distinguish between dissolved and total metals. Comparisons of metal
concentrations in downgradient groundwater locations to background were restricted to samples
of similar fractions (dissolved or total).

Mine Area: Fractured-Bedrock Aquifer

No background well for the Fractured-Bedrock Aquifer was located. Those wells screened in the
alluvium (Red River channel or tributaries) are not representative of background for this aquifer.
The only water which may serve this function is within the mine workings. Although the mine
workings may be impacting the water quality, mine water provides the best available
approximation for background water quality in the Fractured-Bedrock Aquifer. Numerous
groundwater locations within the mine workings have been sampled by Molycorp (ref. 30,
Table 1.4; ref. 12, Table D-4). While their data does not include all Target Analyte List metals,
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their data best addresses temporal and. spatial representativeness of this aquifer and was used for
background water quality within the Fractured-Bedrock Aquifer. Cabin Spring also represents
fractured bedrock flow since it is located where mudflows from hydrothermal scars are absent
(ref. 12, figure 4) and emerges directly from bedrock (ref. 24, p. 71). For the purposes of this
ESI, the highest metal concentrations within the mine workings was used as background to
identify releases ofCERCLA hazardous substances to Cabin Spring and the 4 monitoring wells
which are screened in the fractured bedrock.

Identifying a release to groundwater focused upon downgradient monitoring wells (which were
installed after completion of the ESI workplan) and seeps/springs. A total of four monitoring
wells and six seeps were sampled and analyzed for total and dissolved metal concentrations and
general chemistry (Cabin Spring excluded). Location of all monitoring wells and seeps sampled
are presented in Figure 3. Four 1-liter high density polyethylene (HDPE) bottles were needed at
each sampling location for total (unfiltered) and dissolved (filtered) metals and general chemistry.
The latter required both a preserved and unpreserved sample. Water samples requiring filtering
were initially collected in 4-liter containers. Samples were acidified to pH 2 with nitric acid
(sulfuric for general chemistry) and kept on ice until arrival at the analytical laboratory. Samples
were split with Molycorp's consultant and analyzed for Target Analyte List (TAL) metals under
EPA's Contract Laboratory Program (CLP). Selected samples were also analyzed for general
chemistry parameters under either CLP or the program of the New Mexico State Laboratory
Division (SLD). SLD was used for latter sampling events due to the discontinuation of the
applicable contract under EPA. In accordance with SLD's operating procedures, general
chemistry samples were not filtered.

Tailings Ponds

Ten monitoring wells located below (south - southwest) the tailings ponds were sampled to
identify a release ofCERCLA hazardous substances from the ponds to the Santa Fe Group
Aquifer. Analyses conducted on samples from each well included total metals, dissolved metals
and general chemistry parameters. Results from these downgradient wells were compared to that
from the Change House well which represented background conditions. Locations of all wells
sampled are presented in Figure 4.

Five seeps, labelled A through E, were identified between the tailings ponds and the Red River
Fish Hatchery (Fig. 4). Those seeps which demonstrated higher relative readings of conductivity
(eg. seeps A, D, E) were assumed to have a higher metal content and samples were collected for
laboratory analysis (ref. 24, p. 40). Water from a seep identified along Embargo Road below
tailings pond #1 and Molycorp's discharge (Outfall #002) was collected along with the warm and
cold water springs which provide water to the Red River Fish Hatchery and the hatchery's
abandoned cold water spring collection point (Fig. 4).

Four 1-liter HDPE bottles were needed at each sampling location for total (unfiltered) and
dissolved (filtered) metals and general chemistry. The latter required both a preserved and
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unpreserved sample. Water samples requiring filtering were initially collected in 4-liter containers.
Samples were acidified to pH 2 with nitric acid (sulfuric for general chemistry) and kept on ice
until arrival at the analytical laboratory. Samples were split with Molycorp's consultant and
analyzed for Target Analyte List (TAL) metals under EPA's Contract Laboratory Program (CLP)
(ref. 24, p. 62).

4. Groundwater Pathway-Results

Mine: Alluvial Aquifer

Analytical results of the four background wells sampled during this ESI are presented in Table 6
(ref. 65). The metal concentration used as background groundwater quality to which
downgradient seeps were compared is the highest concentration reported among the four wells.
Results of metal analyses of various groundwater seeps and their comparison to background is
presented in Table 7 (ref. 65). Results show that metal concentrations were generally the same
for filtered (dissolved) and unfiltered (total) samples. Two CERCLA metals (beryllium and
copper) were elevated above three times background in at least one downgradient seep of the
Alluvial Aquifer (Table 7). Copper demonstrated a 7 to 30-fold increase over background
whereas Be showed up to a 4-fold increase (Table 7). Also, the non-CERCLA metals aluminum
and manganese were elevated in at least a single seep. The highest concentrations of all four
metals were noted in the Capulin Channel Seep.

Mine: Fractured-Bedrock Aquifer

Analytical results of metal concentrations (total and dissolved) in downgradient monitoring wells
and Cabin Spring are presented in Table 8 (ref. 65). Representing background for the Fractured-
Bedrock Aquifer are the highest metal concentrations reported from Molycorp mine workings
(Table 8). Data show that several metals were elevated in at least one downgradient well and/or
Cabin Spring including three CERCLA metals—arsenic, cadmium and copper (Table 8). All
metals reported were most elevated in MW-7. Cabin Spring, represented by an unfiltered sample
only, demonstrated copper and aluminum concentrations which were elevated 14 and 28-fold,
respectively.

Tailings Ponds: Santa Fe Group Aquifer

Groundwater from three private wells located south of the tailings ponds were sampled for metals
and general chemistry parameters. Of the three wells, only one is currently used for drinking
purposes (ref. 45). Analytical results of the groundwater in private wells near the tailings ponds is
presented in Table 9 (ref. 65). The results show that arsenic, chromium and lead (CERCLA
hazardous substances) were detected in either the filtered or unfiltered sample from one of the
private wells while undetected in the background sample. Arsenic was detected in the filtered
sample from the Duran well at 4.7 ug/L (Table 9). This level is below EPA's Maximum
Contaminant Level (MCL) of 50 ug/L. Groundwater results from the Hen-era well show
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detectable amounts of lead (estimated, at 8.5 ug/L in the filtered sample only) and chromium
(16.6 ug/L in the unfiltered sample only). The levels at which these metals were detected are also
below their respective MCL (Table 9). Groundwater from the Rael well showed detectable levels
of zinc in both the filtered and unfiltered samples (Table 9). The estimated zinc concentration of
260 ug/L observed in the unfiltered sample is over three times the background concentration of
75 ug/L but well below the MCL of 5,000 ug/L (Table 9). Concentrations of several non-
CERCLA metals were elevated in both filtered and unfiltered samples from private wells
(downgradient) at least three times the background concentration (at Change House Well;
Table 9). Elevated concentrations ofsulfate were noted in both the Rael and Herrera wells.

Analytical results ofgroundwater from the monitoring wells, presented in Tables 10 and 11,
reveal that most of the elevated concentrations of metals were detected in unfiltered samples
whereas only a few non-CERCLA metals (e.g. calcium, magnesium and manganese) were
consistently elevated in filtered samples (Table 11). Two CERCLA metals were detected in both
filtered and unfiltered samples but were not elevated above background in both fractions. These
include lead in MW-3 and MW-4 and copper in MW-7b (Tables 10, 11). Lead was noted in the
filtered samples from MW-3 and MW-4 at elevated concentrations of 8.3 ug/L and 4.2 ug/L,
respectively (Table 11). The respective lead concentrations of 1.5 ug/L and 2.4 ug/L in the
unfiltered samples were not elevated above the background concentration of 2.5 ug/L (Table 10).
Lead concentrations in these wells are below EPA's Maximum Contaminant Level (MCL) of
15 ug/L. Copper was detected at 3.5 ug/L and 38.9 ug/L in the filtered and unfiltered samples
from MW-7b while undetected in background samples (Tables 10, 11). The concentration of
copper from both filtered and unfiltered samples is below the MCL of 1,300 ug/L (Tables 10, 11).

Analytical results of the seeps sampled near the tailings ponds are presented in Table 12 (ref. 65).
Several seep samples along the Red River (e.g. Seeps A, D and E), the North Irrigation Ditch
(near Embargo Road) and Outfall #002 were compared to background groundwater at the
Change House Well to determine whether a release of CERCLA hazardous substances to
groundwater had occurred. Results show elevated concentrations of arsenic in both filtered and
unfiltered samples from the Warm Spring (Table 12). Several non-CERCLA hazardous
substances were also elevated in at least one seep, including aluminum, manganese, sulfate and
Total Dissolved Solids (TDS) (Table 12). Other than aluminum and sulfate, which were observed
at the Embargo Road seep at the highest concentrations, all other parameters were most elevated
in Outfall #002 (Table 12).

5. Groundwater Pathway-Discussion

Mine Area

One area of uncertainty when evaluating groundwater quality downgradient from the mine area is
the selection of a background sample. Two different aquifer types can be distinguished at
Molycorp Mine: Fractured-Bedrock and Alluvium. Seeps along Red River are likely influenced
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by both aquifers since nothing precludes hydrologic communication between the two aquifers.
Since the seeps are located within the alluvium (Cabin Spring excepted), the selection of
background focused within this aquifer. Water quality of the Alluvial Aquifer is highly variable as
demonstrated by the analysis ofgroundwater from the WWTP and Molycorp Mill well (Table 6).
The probable reason for this difference is that the Red River WWTP well is screened in the
alluvium of a side channel (Hot-N-Tot Creek) which is more greatly influenced by drainage from a
hydrothermal scar area. Because the WWTP well and portions of the Molycorp mine area are
likely impacted by drainage from hydrothermal scars, the water quality observed from the WWTP
well represents the most conservative selection of background water quality for the Alluvial
Aquifer. Comparison ofdowngradient seeps to this background demonstrated a release of
CERCLA hazardous metals (beryllium and copper) to this aquifer.

A second method of identifying a release to the seeps below the Molycorp Mine focused upon the
comparison to an upgradient seep near Hanson Creek. This seep most probably drains Hanson
Creek where one of the largest hydrothermal scars is located (ref. 28, figure A). Previously
reported data show over a 3-fold increase between Hanson Creek Seep (or Spring) and
downstream seeps in aluminum, copper, lead, manganese and zinc (ref. 28, Appendix 1). Except
for beryllium which was not reported, the three metals defining a release to the seeps (aluminum,
copper and manganese) during the ESI were also elevated in this previous report. Furthermore,
aluminum, beryllium, copper and manganese were detected at greater concentrations in the
leachate from mine waste than hydrothermal scars (Table 13; ref. 65). A similar result is seen
with data from another study which used a greater number of samples (Table 14; ref. 30,
Table 1.2). Copper and manganese were also detected at twice the concentrations in soil samples
from the waste dumps than the scar areas (Table 4). The consistency with which increased
concentrations of beryllium, copper and manganese were detected in the mine waste dumps, the
leachate from the dumps and in the seeps provides sufficient evidence for partially attributing to
Molycorp the release of CERCLA hazardous metals to the Alluvial Aquifer.

All downgradient monitoring wells sampled during this ESI are screened in bedrock and represent
the Fractured-Bedrock Aquifer. Evaluation of data from this aquifer resulted in a release of
CERCLA metals (arsenic, cadmium and copper) in at least a single monitoring wells and/or Cabin
Spring (Table 8). Because cadmium and copper were detected at greater concentrations in the
soil and leachate samples from mine waste dumps as compared to hydrothermal scars (Tables 4,
13, 14), the release of CERCLA hazardous metals to the Fractured-Bedrock aquifer is partially
attributable to Molycorp. This conclusion is supported by another study which demonstrated,
through tritium dating, similarities between the water from MW-11 and Cabin Spring and that
from mine waste leachate (ref. 12, p. D-8).

Tailings Ponds

Increased metal concentrations were noted primarily in the unfiltered (total metals) samples of
private wells located downgradient from the tailings ponds (Table 9), These elevated levels,
however, may not be representative of the aquifer they tap (Santa Fe Group Aquifer). Unfiltered
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samples can be affected by well construction and are less likely to be representative of
groundwater characteristics than filtered samples. Although purging of a well is supposed to
alleviate problems from well construction and completion, the difference in metal concentrations
between the filtered (dissolved fraction) and unfiltered (total metals) samples seen for aluminum,
iron and manganese in the Hen-era well (Table 9) suggests that the unfiltered sample may be
incorporating particulates and may not be providing a true reflection of the aquifer. Contrarily,
arsenic and lead were detected solely in the filtered (dissolved fraction) sample from the Duran
and Hen-era wells, respectively. If either metal truly exists at their reported level, one would
expected similar results from the unfiltered samples. However, arsenic and lead were not detected
in the unfiltered sample from the Duran and Herrera well, respectively. This inconsistency most
likely reflects analytical variability. Further proof that As and Pb are not elevated in these wells is
provided by Molycorp's data (from split sampling) which showed undetected levels of these
metals in the Duran and Herrera wells (ref 48, p. 2-4). For the purposes of this ESI, a release to
groundwater required at least a three-fold increase of an analyte in both the filtered and unfiltered
samples. Using this definition, no release ofCERCLA hazardous substances to private wells was
observed. While the concentration of zinc was elevated in the unfiltered sample from the Rael
Well, it was not elevated above three times background for the filtered sample (Table 9).
Therefore the Rael well, which remains as the only private well for drinking water purposes, is
subject to potential contamination from the ponds rather than actual contamination.

Analytical results from the monitoring wells downgradient from the tailings ponds showed several
metals including aluminum (Al), calcium (Ca), magnesium (Mg), manganese (Mn) and potassium
(K) which are elevated in both filtered and unfiltered samples (Tables 10, 11). These metals,
however, are not listed as CERCLA hazardous substances. Copper was detected in both filtered
and unfiltered samples from MW-7b while remaining undetected in background samples (Tables
10, 11). The sample detection limit for copper in the background sample, however, is greater
than the level detected in the filtered sample for MW-7b (6 ug/L vs. 3.5 ug/L, respectively). It is
uncertain whether the level detected in MW-7b (dissolved fraction) is truly greater than the
concentration (though undetected) in the background sample. Due to this uncertainty, copper is
not considered elevated in MW-7b. No other metal listed as a CERCLA hazardous substance is
elevated in both filtered (dissolved fraction) and unfiltered (total metals) samples in downgradient
monitoring wells. Therefore, a release ofCERCLA hazardous substances to monitoring wells has
not been established in the vicinity of the tailings ponds.

Seeps and springs which were sampled during this ESI flow directly into the Red River (Seeps A,
D, E, Old Cold Spring Collection), into the North Irrigation Ditch (Embargo Road Seep) or are
collected by the Red River Fish Hatchery (Warm and Cold Springs). They represent locations
where groundwater enters a surface water body. Arsenic was detected in both filtered and
unfiltered samples from Warm Spring while remaining undetected in the background well
(MW-CH; Table 12). However, arsenic was detected in only three of the eight tailings samples
and at levels slightly greater than the detection limit (Table 2). With arsenic concentrations in
background soil which equal or exceed those in the tailings (Table 4), the elevated level in Warm
Spring cannot be attributed to the tailings ponds. The elevated concentrations of other metals



Molycoip. Inc. Qucsia Div.
Oct. 20. ;?95 20

noted in the seeps (e.g. Al, Ca, Mg, Mn and K) are restricted to parameters which are not defined
as CERCLA hazardous substances.

Laboratory results of groundwater (from private wells, monitoring wells and seeps) near the
tailings ponds demonstrated elevated concentrations ofnon-CERCLA hazardous substances such
as aluminum, iron and manganese in both filtered and unfiltered samples from at least one
downgradient groundwater sampling location (Tables 10-12). An elevated level of arsenic
(a CERCLA metal) was detected at a single location, but is unlikely attributable to the tailings due
to the virtual absence of As in the tailings. Therefore, a site-related release of CERCLA
hazardous substances to groundwater in the vicinity of the tailings ponds has not been established.

C. Surface Water Migration Pathway

1. Surface Water Flow Characteristics

The Red River is located immediately south of the Molycorp mine and tailings ponds and flows in
a westerly direction (Fig. 2). The average annual flow of the Red River at Questa Ranger Station
(located between the mine and the tailings ponds) is approximately 41 cubic feet per second (cfs,
ref. 28, Fig. B). Two tributaries to the Red River are Columbine and Cabresto Creeks which
enter the Red River between the Molycorp mill area and the tailings ponds. Additional inflows to
the Red River include seeps and springs, NPDES discharges from Molycorp, Inc. and return
water from the Red River Fish Hatchery, which is located one-and-a quarter mile below
Molycorp's most downstream NPDES discharge point (called outfall #001; ref. 10). Three miles
below the hatchery, the Red River enters the Rio Grande (Fig. 2).

Drainage (via overland flow) from Molycorp first enters the Red River at the uppermost outfall of
their NPDES permit (outfall #005) located near the mill area (Fig. 2). This location is the first
probable point of entry (PPE-1). Approximately one-third mile below PPE-1, drainage from
Molycorp's mine waste in Sulphur Gulch also enters the Red River through groundwater
migration (ref. 4, photo 2). The bottom or toe of this dump was constructed in a manner which
purposely conveys any collected water to the Red River via the alluvium of the river channel
(ref. 24, p. 24). This location is the first where groundwater enters the Red River (called PPE-g).
The furthest downstream location where drainage from Molycorp is known to enter the Red River
(called PPE-2) occurs at outfall #001 (NPDES discharge point; ref. 10; Fig. 2). Between PPE-1
and PPE-2 are other known and potential drainage inputs from Molycorp to the Red River such
as additional NPDES discharge points and seeps/springs (see Groundwater Pathway).

2. Surface Water Use

The Red River is a popular recreational area supporting activities such as skiing, hiking and
fishing. The stream reach between the mine and State Highway 522 near Questa (a length of
approximately 5 miles) is often referred to as the "Dead Zone" as it no longer supports a natural
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fishery (ref. 49). The last fish survey within this reach reported zero fish (ref. 16). Anecdotes
persist regarding the presence of abundant fish in the Red River in the 1960's. This is
substantiated by the decrease in fish counts in the Red River over time (ref. 15).

Although a self-supporting fishery is lacking, Eagle Rock Lake, which is within the "Dead Zone",
is heavily stocked by the New Mexico Department of Game & Fish (ref. 49). Red River is
stocked bi-weekly between May and September with fish which can be caught (> 9 inches). The
annual production offish stocked in this area is 11,000 pounds, all of which is assumed to be
caught (ref. 50). Water from the Red River is used at the Red River Fish Hatchery where it
provides about 40% of the water for the raising offish (ref. 51). The supplement of water comes
from the collection ofgroundwater at Warm and Cold Water Springs (ref. 51). The total fish
production at the Red River Fish Hatchery is approximately 300,000 pounds (ref. 50).

Numerous wetlands have been delineated by the US Fish & Wildlife Service along the Red River
(ref. 63). Below the uppermost probable point of entry (PPE-1) where Molycorp's Outfall #005
for their NPDES permit is located, at least ten wetlands have been identified (ref. 63). The length
of these wetlands varies between 0.1 and 0.5 mile. The total length of all the wetlands along the
Red River below Molycorp Mine was estimated to be 1.8 miles (ref. 63).

The Red River also provides water for irrigation purposes near the town of Questa. Four surface
water diversions are located below the mine: Questa Forest Service Ranger Station (North
Irrigation Ditch); near the Old Eagle Rock Campground area (South Irrigation Ditch); and two
within the town of Questa (Middle and Molino Ditches; Fig. 2). These diversion structures
provide water for approximately 700 acres of agriculture (ref. 52). Water in the ditches or in the
Red River is not used for drinking purposes (ref. 53).

Two miles below Outfall #001, the Red River has been designated as a Wild and Scenic River
(Fig. 2); This designation extends down the Red River and Rio Grande for at least 15 miles
(Fig. 2). Included within the Wild and Scenic designation (approx. 12 miles below Outfall #001)
is the Canon del Rio Grande Recreation Area which extends approximately two miles down the
Rio Grande. (Fig. 2).

Several species may occur at the Molycorp Site which are either threatened or endangered (as
designated by US Fish & Wildlife) (ref. 54). Species include the Bald Eagle, American Peregrine
Falcon and Southwestern Willow Flycatcher (ref. 54). The list of state threatened or endangered
species which may occur in the area also includes the Baird's Sparrow and Meadow Jumping
Mouse (ref. 55). Only the Bald Eagle has been verified by New Mexico Department of Game &
Fish within four miles of Molycorp and 12 miles downstream (ref. 55). A single sighting of a
Southwestern Willow Flycatcher along the Red River has been recorded, but the Red River is
generally considered poor habitat for this species as it requires slow meandering waters with
willow overgrowth (ref. 49). While unverified by the New Mexico Department of Game & Fish,
the American Peregrine Falcon represents a (State) threatened species whose range is known to
include the Red River (ref. 49). American Peregrine Falcon has a foraging range of up to 20
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miles, and may be present at either the mine area or the tailings ponds where its range overlaps
that of the Prairie Falcon (ref 49). With the American Peregrine Falcon having such a large
ranee, the Molycorp site (mine and tailings ponds) may account for a small proportion of it;
however, one was sighted on the mine waste dumps during ESI field activities (ref. 24, p. 52).

3. Surface Water Pathway-Methods

A release ofCERCLA hazardous substances from waste sources to the Red River was evaluated
by the collection and analysis of surface water and streambed sediment samples upstream and
downstream from the mine area. Near the tailings ponds, a release to North Irrigation Ditch was
also evaluated for potential impact to surface water. Discharges by Molycorp to the Red River
which may have exceeded those permitted under NPDES were also examined by direct sampling
(at outfall #002).

Mine Area

Twenty-one sampling locations along the Red River near the mine area were selected to
determine whether CERCLA hazardous substances have migrated into the river from the mine site
(Fig. 3). The selection of sampling locations were based upon the presence of various inputs to
the Red River such as creeks, seeps and springs. Media sampled included surface water, seeps
and streambed sediments. Samples taken within the Red River were generally collected in a
progressively upstream direction to minimize the possibility of disturbance of previous sampling
from upstream locations. Samples were collected on three separate sampling events and analyzed
for Target Analyte List (TAL) metals under EPA's Contract Laboratory Program (CLP).
Selected samples were also analyzed for general chemistry parameters under either CLP or the
New Mexico State Laboratory Division (SLD). SLD was used for latter sampling events due to
the discontinuation of general chemistry analyses under CLP.

Water samples were collected prior to sediment samples to prevent elevated amounts of
suspended sediment in the water samples caused by sediment sampling. Four 1-liter HDPE
bottles were needed for total and dissolved metals and general chemistry. A preserved and
unpreserved sample of filtered water were needed for general chemistry. Water samples requiring
filtering were initially collected in 4-liter containers. All water samples were collected upstream
from where the sampler was standing. Samples were acidified to pH 2 with nitric acid (sulfuric
for general chemistry) and kept on ice until arrival at the analytical laboratory. Sediment samples
were collected with an individually wrapped (sterile) plastic scoop to a depth of 1 to 2 inches so
as to collect the maximum precipitate which may have formed on the streambed. Samples were
collected in a plastic bag and homogenized prior to their transfer to either one 8-oz. or two 4-oz.
jars equipped with a Teflon-lined cap. All samples were split with Molycorp's consultant.
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Tailings Ponds

Determining a release ofCERCLA hazardous substances to surface water near the tailings ponds
followed three lines of investigation: input of groundwater directly to the Red River by seeps and
springs; input of a particular seep near the tailings ponds to the North Irrigation Ditch; and
exceedances ofMolycorp's NPDES permit at outfall #002 (Fig. 4). Media sampled included
surface water and seeps.

Four 1-liter HDPE bottles were needed for total and dissolved metals and general chemistry. A
preserved and unpreserved sample of filtered water were needed for general chemistry. Water
samples requiring filtering were initially collected in 4-liter containers. Samples were acidified to
pH 2 with nitric acid (sulfuric for general chemistry as appropriate) and kept on ice until arrival at
the analytical laboratory. Samples were split with Molycorp personnel and were analyzed for
Target Analyte List (TAL) metals and general chemistry parameters under EPA's Contract
Laboratory Program (CLP).

4. Surface Water Pathway- Results

Mine Area

Results from the analyses of Red River water samples show a general downstream increase of
both total and dissolved metals (Table 15, 16; ref. 65). Using a sampling location above
Molycorp property as the background surface water quality (sampling location #16, Fig. 3), an
increase of at least three-fold was observed for both manganese and zinc (Table 16), This 3-fold
increase first occurred for zinc at Goathill Gulch whereas that for manganese occurred below
Capulin Canyon Seeps (sampling locations #7 and #3, respectively; Fig, 3). The highest reported
concentration of either occurred where the Molycorp tailings pipeline crosses the Red River (Old
Eagle Rock Campground; sampling location #2, Fig. 3). Elevated concentrations of manganese
and zinc were also noted in this reach of the Red River during an earlier ESI sampling event
(Table 17; ref. 65).

A release ofCERCLA hazardous substances to the river is also documented by streambed
sediment samples. Analytical results of the metal contents for 13 sediment samples are presented
in Table 18 (ref. 65). This contamination may be due to suspended sediment deposition or
precipitation of metal oxides originating from groundwater seeps. Using the data from the Red
River above Molycorp property as background condition, several metals were elevated at various
locations along the 8 downstream sampling locations (Table 18). Beryllium (Be), copper (Cu),
lead (Pb), manganese (Mn) and zinc (Zn) were elevated above three times the background
concentration in at least one-half of these locations (locations A through D and I, Fig. 3). Except
for Mn, these metals are listed as CERCLA hazardous substances. Be, Cu and Zn demonstrated
at least a five-fold increase at the location reporting the highest concentration. While the elevated
concentrations generally increased in a downstream direction, the highest value was not
necessarily at the farthest downstream location (Red River above Pipeline Crossing).
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Tailings Ponds

Results for all seeps which may affect the Red River and the North Irrigation Ditch near Embargo
Road are presented in the Groundwater Migration Pathway (Table 12). Impacts from the
Embargo Road Seep to the adjacent irrigation ditch was evaluated by the collection of surface
water in the irrigation ditch both above and below the inflow of the seep (Fig. 4; Table 19;
ref. 65). While the concentration of several parameters increased below the input of the seep,
including aluminum, manganese, sulfate and TDS, none of the elevations resulted in at least a
three-fold increase (Table 19). A third sample from this ditch was taken above its return to the
Red River and incorporates field drainage between Embargo Road and the river (Fig. 4), Data
from this sample show that several metals increased dramatically. Calcium was documented at a
3-fold increase and magnesium, at a 20-fold increase for this location. Aluminum and manganese
decreased in this sample (Table 19).

5, Surface Water Pathway-Discussion

Mine Area

Two sets of surface water data obtained during the ESI show a general increase in metal
concentrations below the mine (Tables 15-17). The first set of data (June 26, 1994) documents
over a three-fold increase in Mn and 7.n concentrations between Columbine Creek and the USGS
gaging station at the US Forest Service Ranger station near Questa (locations #9 and #1, Fig. 3,
Table 17). Although a background sample was collected above Hanson Creek during this
sampling event (location #18, Fig. 3), it did not adequately characterize surface water quality at
the Molycorp property boundary since contributions of metals from Hanson Creek are unknown.
Analysis from the second sampling event (Nov. 1994) demonstrates at least a three-fold increase
ofMn and Zn between Molycorp property boundary (representing background) and where the
Molycorp pipeline crosses the river (locations #16 and #2, respectively, Fig. 3; Tables 15, 16).
The concentration at which Zn was detected in the Red River above the pipeline crossing
(159 ug/L at location #2; Table 16; Fig. 3) exceeds the Ambient Water Quality Standard of
110 ug/L (ref. 2, p. B-54). The dilution effect from Columbine Creek may preclude the three-fold
increase of other metals between these two sampling locations.

Analytical results from sampling events prior to this ESI have also shown elevated concentrations
ofZn in the Red River below the Molycorp Mine and in Eagle Rock Lake (ref. 28, Appendix 2,
p. 1, 2). During both sampling events the concentration ofZn in Eagle Rock Lake exceeded the
Ambient Water Quality Standard of 110 ug/L.

The increase in metal concentrations in surface water is not uniform throughout the Red River
between Molycorp property boundary and the pipeline crossing (locations # 16 and #2,
respectively. Fig. 3). The largest gain of sulfate, Mn and Zn during ESI sampling was generally
between Columbine Creek and Goathill Gulch (Table 20). This finding is consistent with two
other data sets which focused on sulfate gain (Table 21; ref. 28, Appendices 2, 3). The data set
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from 10-22-92 shows a much larger contribution from the upper reach (Molycorp mill to
Columbine Creek). This is likely the result of discontinued surface flow from the mine waste
dumps in Capulin Canyon due to the installation of the leachate collection system in 1992. The
reach which demonstrated the second largest increase from the 10-22-92 data set is between
Columbine Creek and Goathill Gulch.

The increase in manganese and zinc concentrations in surface water samples of the Red River near
the Molycorp Mine is at least partially attributable to Molycorp's mining activities. Manganese
and zinc were both elevated in the seeps along the Red River as well as waste source and leachate
samples from the mine waste dumps. The consistency with which these two metals are elevated in
waste material and drainage from mine dumps and downgradient water samples provides strong
qualitative data to impart at least partial attribution of these increases to Molycorp activities.
Supporting evidence of partial attribution was noted as changes over time of sulfate gain in the
Red River were examined near the Molycorp mine (Attachment D). Results suggest that
Molycorp operations have increased the proportion of sulfate gain contributed by the lower reach
(i.e. Columbine Creek to Questa Ranger Station). Because sulfate gain in the Red River has
ostensibly changed by Molycorp activities, partial attribution of this increase (and hence, Mn and
Zn) to Molycorp operations is demonstrated.

Analytical results of streambed sediment sampling along the Red River near the Molycorp Mine
demonstrated at least a three-fold increase in metal concentrations above background at several
downstream locations (A through I, Fig. 3; Table 18). Metals exhibiting an increase in sediments
include Be, Co (cobalt), Cu, Pb, Mn and Zn with all demonstrating at least a three-fold increase in
the sediment sample below the mine at the pipeline crossing (location #2, Fig. 3; Table 18). These
same metals were most elevated in soil samples from mine waste dumps relative to scar material
(Table 4) lending support that the release of metals to the Red River in the vicinity of the mine is
partially attributable to Molycorp.

The concentrations of metals in the Red River reflect contributions from various sources including
drainage from the hydrothermal scars and from Molycorp mining activities. Other sources above
Molycorp property likely include development near the town of Red River and grazing in the
upper areas of the watershed (ref. 23, p. 210-211). Through surface water and streambed
sediment sampling, a release of CERCLA hazardous substances to the Red River in the vicinity of
the mine has been established and that the release is partially attributable to Molycorp activities.

Tailings Ponds

The sample collected from the outflow of the irrigation ditch (located approximately 50 feet west
of outfall #002) includes seeps or field drainage in the area between Embargo Road and the Red
River. This field is used primarily for grazing. Impacts from this field drainage should be
reflected in any changes in water quality of the irrigation ditch below Embargo Road Seep and its
inflow into the Red River. Several parameters increased due to the input of the field drainage
with only sodium and chloride demonstrating at least a three-fold increase (Table 19); however,
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none of these parameters are listed as CERCLA hazardous substances.

One study which evaluated contribution ofleachate from Molycorp tailings to various seeps in the
area of the ponds found increased concentrations ofsulfate which was attributed to Molycorp
activities (ref. 37, p. 19, 24). The seep at Embargo Road likely represents a fugitive release from
Pond #1 which is not collected by the seepage barrier system. This conclusion is supported by the
concentrations of calcium, magnesium, sulfate and TDS in the Embargo Road Seep which most
closely parallels that of outfall #002 (Table 19).

Evaluation of impacts to the Red River initially included sample collection and analysis for metals
and general chemistry parameters in river water samples. At the time of field collection of the
water from seeps/springs and the irrigation ditch near the tailings ponds, the flow in the Red River
was determined to be too high to safely sample. The high run-off would likely have diluted or
masked any potential impacts to the Red River from the seeps and springs. Review of the
analytical data from the seeps and springs, however, failed to establish a release of CERCLA
hazardous substances in the seeps and springs; the absence of a documented release to these seeps
and springs (which reflects the lack of impacts of CERCLA hazardous substances to
groundwater), precluded the need to sample the Red River for potential impacts.

The surface water standards for the State of New Mexico include several use designations for the
Red River in the vicinity of the Molycorp mine and tailings ponds including a coldwater fishery
designation (ref. 56, sec. 3119). Acute and chronic standards exist which are relevant to
coldwater fisheries. Comparison of chronic water quality standards to Outfall #002 and Embargo
Seep provides a measure to evaluate potential effects of Molycorp discharge to aquatic systems.
The sole metal elevated in waste water from the ponds (e.g. Outfall #002 and Embargo Road
Seep) for which a chronic standard exists is aluminum. However, aluminum is not listed as a
CERCLA hazardous substance. Embargo Road Seep had dissolved aluminum concentration of
119 ug/L (Table 19) which exceeds the State standard of 87 ug/L. While aluminum in the
receiving surface water body (North Irrigation Ditch) increased due to the input from this seep,
this increase was not significant. Fortunately, the concentration of dissolved aluminum in this
irrigation ditch decreases to below the standard upon re-entering the Red River. The
concentration of aluminum in Molycorp's discharge to the Red River is 148 ug/L which, while
above the chronic standard of 87 ug/L, is a permitted discharge under their NPDES permit
(permit # NM00222360; ref. 10, Part I, p. 3, 4).

A release of CERCLA hazardous substances to the Red River was evaluated through the
groundwater-to-surface water pathway by examining seeps along the river. One seep entering an
irrigation ditch was also evaluated. A release to the Red River also focused on the waste water
discharged by Molycorp to the Red River. Comparing the seeps (and Molycorp waste water) to
background groundwater quality failed to identify elevated concentrations of CERCLA hazardous
substances. Therefore a release to surface water in the vicinity of the tailings ponds has not been
established.
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C. Soil Exposure Pathway

Soil sampling surrounding the tailings ponds was conducted to identify any elevated
concentrations ofCERCLA hazardous substances in residential soils which are attributable to the
site. Determining areas of soil contamination required the comparison of soil constituents in
residential yards to that of background soil locations.

1. Soil Exposure Pathway- Methods

Eight waste samples, including one duplicate, were collected from the tailings ponds to identify
the presence ofCERCLA hazardous substances. Soil samples were collected from residential
yards south, east and north of the ponds and from Questa Jr. High School to the north of the
ponds (Fig. 4). Soils from these residential areas represent two soil classifications as determined
by the U.S. Soil Conservation Service: Sedillo series (residences to the south) and Silva Series
(residences and school to the east and north) (Fig. 6). Background soil sampling locations were
chosen for similarity in soil type to residential sampling areas and were generally upwind (south)
from the tailings ponds (Fig. 4). The Silva soil type present at the eastern and northern residences
and the junior high school is not present south (i.e. upwind) of the ponds; a location representing
background was chosen further downwind (north). Sampling locations for waste (i.e. tailings)
and soil are shown on Figure 6.

Generally, soil samples at each sampling location were first screened using x-ray fluorescence
(XRF) for metal concentrations (ref. 24, p. 36, 37; Attachment B). Those with the highest metal
content were chosen for laboratory analysis. This screening was abandoned due to time
constraints; no XRF screening was conducted at background sampling locations (ref. 24, p. 38).
Soil samples were collected from the top 1 or 2 inches with emphasis toward finer grain-sized
particles. Sieving of samples was not conducted. Samples were homogenized in a designated
plastic bag prior to their transfer into two 4-oz. or one 8-oz. sample jar equipped with a Teflon-
lined cap. All samples were split with Molycorp's contractor and were analyzed under EPA's
Contract Laboratory Program for Target Analyte List (TAL) metals.

2. Soil Exposure Pathway-Results

Analytical data of the metal concentrations in residential soil and the comparison to background
concentrations is presented in Tables 22 and 23 (ref. 65). Results from residential areas to the
south of the ponds and near the Change House area east of the ponds show concentrations of
three metals which exceed three times the highest background concentration, namely chromium
(Cr), copper (Cu) and nickel (Ni; Table 23). Only Ni was elevated in each of soils from the
residential and Change House areas. Two of the three metals have soil benchmarks associated
with them: Cr at 2,900 mg/ke; and Ni at 12,000 mg/kg (Table 22, ref. 2, p. B-59, B-66). The
concentrations seen in residential or Change House soils are at least two orders of magnitude less
than their respective benchmarks.
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A release ofCERCLA hazardous substances to the soil involves the evaluation of the top 2 feet of
potentially contaminated areas. Because the capped portions of the tailings ponds have only one
foot of soil (ref 57), the entire tailings ponds were included in the soil exposure pathway.
Chromium, copper and nickel, which were elevated in residential areas south of the ponds, was
also elevated in the tailings ponds. Average concentrations ofCr, Cu and Ni in the tailings ponds
were 40 mg/kg, 188 mg/kg and 30 mg/kg, respectively (Table 2). These concentrations were 7 to
26 times greater than that seen in the highest background soil (Table 22).

Soils found at the Trujillo and Martinez residences were initially interpreted as the Femando
Series and several background soil samples from this soil type were collected. Further study of
the U.S. Soil Conservation Service map correctly identified the soil type at these residences as the
Silva Series. Soil samples from the Femando Series likely would misrepresent background for
these residential areas. Therefore, the one soil sample collected approximately 1/4-mile north of
Questa Jr. High School, which was initially intended to represent background conditions for
samples collected at the school, also would provide background conditions for the Trujillo and
Martinez residences. Analytical results of the soil metal concentrations using this single sample
for background is presented in Table 23. Results show a single incident of a metal concentration
being elevated, namely zinc at the Martinez residence. To determine whether this single
background sample was sufficiently far from the tailings ponds to be representative of background
conditions of this soil type, three additional soil samples (including one duplicate) was collected
further north (i.e. downwind) from the tailings ponds (Fig. 4). Results using the latter sampling
locations as background (near the road to Cerro) failed to define any release to soil (Table 23).

3. Soil Exposure Pathway-Discussion

Tailings Ponds

A release ofCERCLA hazardous substances to soils surrounding the tailings ponds is defined by
any metal concentration which exceeds three times background and is attributable to the waste
source (e.g. tailings ponds). Elevated metal concentrations have been determined; to prove likely
attribution of these hazardous substances to the tailings ponds, metal concentrations from the
tailings were compared to that in background soil for the same soil types sampled in residential
yards. A ratio of average analyte concentrations in the tailings to the highest concentration in
background soil was calculated (Table 22). With ratios exceeding one, the tailings were found to
have higher concentrations of most metals than in the Sedillo soil type sampled in background
locations. Three CERCLA hazardous metals demonstrated at least a seven-fold increase in the
tailings: Cr, Cu and Ni (Table 22). Each of these metals was elevated in at least two of the four
soil sampling locations within the Sedillo soil type and thus providing justification of attribution of
the elevated metals concentrations to the tailings ponds (Table 22).

Zinc was elevated in the soil of the Martinez residence (Fig. 7) when compared to the initial
background sample (location #23, Table 23). Using the highest background concentration from
subsequent sampling failed to identify a release. Because the average and highest zinc
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concentrations in the tailings ponds (Table 23 and Table 4, respectively) are below the
concentration noted at the Martinez residence, the elevated level of zinc noted at the Martinez
residence is not likely attributable to the tailings and does not define an area of soil contamination.

The current extent of soil contamination has been shown to include the tailings ponds and several
residential areas south of the tailings ponds (Fig. 7). No soil contamination to the east and north
has been identified. Areas between residences which demonstrate an observed release are inferred
to lie within the area of soil contamination. The total area of soil contamination is 20,635,000 ft2

of which 35,000 ft2 is beyond the extent of the tailings ponds (ref. 24, p. 5, 73). The number of
persons residing within the area of soil contamination and the respective level of contamination is
presented below:

Residence
Sampled

Hen-era

Rael

Clines

Additional # of
Residences w/in Obs.
Release

2 (ref. 24, p. 37, 72 )

#of
Persons

2

6*

1

1

CERCLA
Substance
Defining Release

Cr, Cu, Ni

Cr, Cu, Ni

Cr, Cu, Ni

Cr, Cu, Ni

Soil Benchmark
Exceeded
(metal)?

No

No

No

No
* calculated from number of houses within area of soil contamination and number of persons per
household (ref. 46)

The total number of persons residing in areas of soil contamination is 10. No schools or daycares
are present within 200 feet of the area of contamination.

Mine Area

Soil contamination in the vicinity of the mine was not examined past the extent of the mine waste
dumps. While physically accessible (i.e. no fence exists), the dumps are private property and
provide no public recreational use. The owners of the Fagerquist Cottonwood Park (2 persons)
are the nearest residents and live within a half-mile of the mine waste dumps at Sugar Shack
South (Fig. 3). Molycorp workers and terrestrial sensitive environments are potentially exposed
to the mine waste dumps. It is assumed that the 16 persons currently employed by Molycorp
(ref. 11) work within 200 feet of the mine waste dumps.

During waste source sampling for this ESI, a Peregrine Falcon was seen perched on the waste
dump near the open pit (ref. 24, p. 52). Conversation with the Wildlife Biologist for the Questa
Ranger Station has confirmed that the Red River valley is included within the range of a nesting
pair (ref. 49). The appearance of the Peregrine Falcon on the waste dumps suggests its range
likely includes the entire mining site. Whether the waste dumps present a health risk to Peregrines
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is unknown. No other endangered species or other species representing sensitive environments
are present in areas of waste source material or contaminated soils.

D. Air Migration Pathway

1. Existing Data

Several incidents of exposure to tailings dust at Questa Jr. High School, located 0.3 mile NE of
the northern edge of the tailings ponds (Fig. 2), have been recorded with the New Mexico
Environment Department (ref. 58, p. 1, 5). During the spring months, the school is predominantly
downwind from the tailings ponds. Numerous incidents of impaired health of students have been
recorded by the school nurse (ref. 59). Since the installation of a sampling device at Questa Jr.
High School (formerly, the high school) in 1979 (ref. 58, p. 4), NMED has conducted ambient air
measurements of total suspended particulates. While information concerning the heavy metal
concentrations in these paniculate samples is not abundant, several sampling events had
measurable concentrations ofPb (average of 0.09 ug/m3). Although detected, Pb concentrations
were below the National Ambient Air Quality Standard of 1.5 ug/m3 (ref. 58, Table II). In
response to potential releases of airborne particulates from the tailings ponds, Molycorp has
implemented the use of soil stabilizers and a temporary soil cap of approximately one foot over
much of the ponds (ref. 57; ref. 4, photo 4). Current dewatering of the mine has resulted in
rewatering a portion of the tailings ponds. An automated continuous air monitoring device, which
has recorded total particulates at the school since June 1993, has shown no violation of air quality
standards at Questa Jr. High School (ref. 60), The number of incidents of impaired health at the
school is likely to have decreased since the installation of the tailings cap (ref. 59).

Since the temporary capping of the tailings ponds, no release of hazardous substances via air
migration pathway has been reported. One sensitive environment initially identified for the air
migration pathway was a federally designated Wild and Scenic River (Fig. 2). The Wild and
Scenic River designation of the Red River begins 1 to 2 miles downstream (southwest) from the
tailings pond and is administered by US Bureau of Land Management. With the prevailing winds
in the Questa area heading north, the Wild and Scenic River portion of the Red River (and Rio
Grande) are not likely to be significantly impacted by airborne tailings; however, its receipt of
airborne particulates is not precluded.

Two other potential habitats for species under consideration for their federally endangered or
threatened status which were initially identified were the Southwestern Willow Flycatcher and
Small-headed Goldenweed (ref. 51). The Red River is generally considered poor habitat for the
Southwestern Willow Flycatcher despite a single sighting. The Small-headed Goldenweed can be
removed from consideration as potential sensitive habitat near the Molycorp site as its only
reported location is west of the Rio Grande (ref. 61). The range for the Peregrine Falcon,
however, is certain to include the tailings ponds as it travels up to 20 miles to forage (ref. 49).
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in. SUMMARY AND CONCLUSIONS

The Molycorp Site was evaluated under CERCLA authority for the presence and distribution of
CERCLA hazardous substances along the groundwater, surface water, soil exposure and air
pathways. Both mine waste dumps and tailings ponds contain CERCLA hazardous substances.
In the vicinity of the mine, a release has been determined to groundwater (in both Alluvial and
Fractured-Bedrock Aquifers) and the Red River. Evaluation of sulfate gain to the Red River over
time suggest partial attribution of the releases of CERCLA hazardous substances by Molycorp
activities. No such release has been established at the tailings ponds.

The Questa community water supply system consists of two wells which are approximately one
mile east of the tailings ponds and four miles west of the mine site. The system provides drinking
water for 1644 residents of Questa. The number of people served by other community wells and
private wells and is 486 and 142, respectively. All wells, including the Questa community system,
are subject to potential contamination from both the tailings ponds and mine waste.

A release of CERCLA hazardous metals to the Red River has been observed in the vicinity of the
Molycorp Mine. Several areas or habitats which are of concern or have protected status were
identified near the Molycorp Site. These include fisheries at Eagle Rock Lake and below the Red
River Fish Hatchery, the Wild and Scenic River designation of the Lower Red River and Rio
Grande, wetlands along the Red River and the habitat of the American Peregrine Falcon.
Sampling conducted prior to this ESI identified levels of contamination at Eagle Rock Lake which
exceeded Ambient Water Quality Standards. Fisheries or habitats below Eagle Rock Lake are
subject to potential contamination from the site via surface water.

Soil sampling near the tailings ponds identified areas of soil contamination which include
residential yards. At least ten residents have been identified who live within the area of
contamination. Concentrations of metals which defined the area of soil contamination are far
below health-based standards.
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Table 1 . Metal Concentrations in Mine Waste Dumps (mg/kg)

Map Location

Date Sampled
Field ID #
CLP#

Analyte (mg/Kg)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn
Mo

P
Capulin Waste

Dump#1

6/27/94
SS-4

SF5804

1910
nd

2.6Jv
45.2
0.25

nd
195
nd
nd

26.3
13800

431
265
64.5

nd
nd

1620
na

3.2J'1
27.5

na
1.3

86.5
9.3

Q
Capulin Waste

Dump #2

6/27/94
SS-5

SF5805

2730
nd

2.5JV
171

0.27
nd

1350
4.6
2.4

45.4
16800

40.2
1800

155
nd

5.5
2180
1.5J

2.9J*
40.5

na
5.9

20.8
6.1

R
Goathlll Waste

Dump

6/27/94
SS-6

SP5806

5860
nd

11.4Jv
46.2
0.27

nd
2280
17.5
3.5

41.6
27700

91
3610
473

nd
12.7

2550
0.43J

4
67
na

12.7
53.3

24

S
Sugar Shack
West Dump

6/28/94
SS-7

SF5816

6190
nd

1.6Jv
z/.o
0.59

nd
8860
10.4
5.6
126

22700
61

4300
432

nd
12.2

2540
0.35J

nd
99.9

na
14.9
66.3
10.8

T
Sugar Shack
South Dump

6/28/94
SS-8*

SF5819

18900
nd

0.96JV
246

0.63
nd

18400
81.7

9
140

46000
31.1

18700
362

nd
26.9

12300
nd

4.6
183

2.4JV
83.3
35.4
168

U
Along Truck
Shop Road

6/28/94
SS-9

SF5817

9130
nd
na

41.2
0.89

nd
8670

17
13.3
222

25400
40.8

4700
293

nd
21.7
2550

nd
3^

56.1
na

16.2
43.3
176

V
Along Lower
Bench Road

6/28/94
SS-10

SF5818

5810
nd

1.1Jv
4

1.3
3.9

15100
nd

2.9
92.5

7830
275

1250
1080

nd
3.7

1020
nd
nd

43.8
na
3.4

569
207

Average Waste Dump
Concentration

(# of samples=7)

7219
nd
3

83
1
1

7836
19
5

99
22890

139
4946
409
nd
12

3537
3
1

74
2

20
125
86

Coefficient of
Variation

(%)

73
na

124
100
60

245
83
142
80
65
50
103
1 1 8
75
na
76
102
69
159
67
0

135
146
100

nd = not detected
J = estimated value;
A = value biased high; v = value biased low
na = not available (data unusable or value cannot be calculated)
* Sample was labelled SS-11 on chain of custody



Table 2. Metal Concentrations in Tailings (mg/kg)

MapLocation

Tailings Pond
Date Sampled
Field Station
CLP 1D#

Analyte (mg/Kg)
Al
Sb
AS

Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

6

TP-1
4/18/94

S-12
MFT923

6190
nd
nd

70.4
0.59

nd
14500

32.9
8.1
136

13100
31.3
6300
352

nd
24.6

4010
nd
nd

1 1 8
0.42
30.2

85.1J

7

TP-1
4/18/94

S-13
MFT924

16300
nd
nd

153
2.4
nd

17900
77.1
7.9
169

19700
51.8

14300
692
nd
42

8490
nd
nd

222
0.82
61.8
115J

8

TP-2
4/18/94

S-14
MFT925

3850
nd

1.2'\i
29.9
0.46

nd
10200

19.4
3.6

37.7
8640
33.2
3870

515
nd

10.5
1910

nd
nd

78.6
ND

13.6
1 1 1 J

4

TP-5A
4/18/94

S-10
MFT926

5620
nd
nd

73.9
0.47

nd
18800

28.5
14.7
262

19400
82.2

5730
386

nd
30.5

3680
nd
nd

1 1 9
0.42
26.5
156J

5

TP-5A(dupl)
4/18/94
S-10A

MFT927

6220
nd

1.4"J
90.6
0.56

1.2
. 19700

31
16.2
274

20800
82.8

6180
413

nd
34.9

3970
nd
nd

1 1 7
0.53
30.4
148J

3

TP-4
4/18/94

S-11
MFT928

11000
nd
nd

125
1.3
nd

17700
55.8
7.4
324

16600
67.8

10100
546

nd
35.4

6230
nd
nd

173
0.64
46.2
140J

1

TP-4
4/18/94

S-8
MFT929

8150
nd

1.1-\ j
78.1
0.79

nd
15700

40.5
12.9
196

18500
71.4
8330

461
nd

31.2
5340

nd
nd

130
0.58
37.9
158J

2

TP-4
4/18/94

S-9
MFT930

7070
nd
nd

74.8
0.72

nd
15500

36.3
12.4
109

16800
40.7
7130
406

nd
29.8

4460
nd
nd

140
0.42
33.8
104J

Average

Cone.
(mg/kg)

8050
nd

0.78
87.0

0.9
0.2

16250
40.2
10.4
188

16693
57.7
7743

471
nd

29.9
4761

nd
nd

137
0.5

35.1
127

Coefficient

of Variation

45.7
na

J /\ ^\w.y
40.1
67.7
265
17.4
42.4
38.6
47.2
22.6
34.4
39.0
21.9

na
29.2
38.6

na
na

29.5
46.4
38.1
19.9

J - estimated value; A value biased high
nd - undetected; na - not available or calculable



Table 3. Metal Concentrations in Hydrothermal Scars (mg/kg)

Map Location

Date Sampled
Field ID#
CLP ID#

Analyte (mg/Kg)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn
Mo

M
Eagle Rock
Scar Area

6/27/94
SS-1

SF5897

10300
nd
na

147
0.52

nd
5590

47
2.4

31.4
40200

42.5
4140

200
nd

12.6
6250
3.6J

3.8^
908

2.1JV
43

31.4
7.5

N
Eagle Rock
(duplicate)

6/27/94
SS-2

SF5899

7770
»^J
IIU

na
131

0.44
nd

7680
44.8

2.4
31.3

43500
45.9
3370

173
nd

9.1
5630
3.7J

4.1
1200

na
37.7
27.5

9.6

0
Goathill Scar

6/27/94
SS-3

SF1801

2220
nd

21.2JV
106

0.12JA

nd
81.9

nd
3.7

52.4
156000

134
192
17.7

nd
nd

23700
3.4J
12.5

1200
2.9JV

16.2
23.9
35.6

W
Hanson Crk

Scar

6/26/94
SS-12

SF5860

8210
nd

11.5JV
248
0.42

nd
8810
12.8
4.6

35.1
61500

138
7100

258
nd

12.4
3300
2.2J

6
689

na
18.6
55.9
16.6

Average Scar
Concentration

(# of samples=4)

7125
nd

16.4
158
0.4
nd

5540
26
3
38

75300
90

3701
162
nd
9

9720
3
6

999
3
29
35
17

Coefficient of
Variation

(%)

42
na
30
34
41
na
61
78
28
23
63
51
66
55
na
60
84
19
80
22
16
40
36
64

nd = not detected
J = estimated value;
A = value biased high; v = value biased low
na = not available (data unusable or value cannot be calculated)



Table 4. Ratio of Metal Concentrations between Waste Sources and Hydrothermal Scars or Background Soil

Analyte (mg/kg)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

Average Metal
Concentration:
Waste Dumps

(N=7)

7219
nd
3

83
1
1

7836
19
5
99

22890
139

4946
409
nd
12

3537
3
1

74
2
20
125

Average Metal
Concentration;

Scars
(N=4)

7125
nd

16.4
158
0.4
nd

5540
26
3
38

75300
90

3701
162
nd
9

9720
3
6

999
3

29
35

Ratio of
Concentrations

(waste dump/scar)

1.0
na

0.2
0.5
1.6
na

1.4
0.7
1.6
2.6
0.3
1.5
1.3
2.5
na
1.4
0.4
1.1
0.2
0.1
1.0
0.7
3.6

Average Metal
Concentration:

Tailings
(N=8)

8050
0

0.78
87.0
0.9
0.2

16250
40.2
10.4
188

16693
57.7
7743
471
0.0
29.9
4761
0.0
0.0
137
0.5

35.1
127

Average Metal
Concentration;

Background Soil
Sedillo Soil Type*

(N=3)

2887
2.4
0.78
48.7
0.18

nd
1 1 1 1
3.5
3.0
6.3

7177
12.6
1051
298
nd
3.8

1049
nd
nd

38.5
nd

7.9
33.5

Ratio of
Concentrations

(tailings/backgroud)
Sedillo Soil Type

2.8
na

1.0
1.8
5.0
na

14.6
1 1 . 5
3.4

29.9
2.3
4.6
7.4
1.6
na

7.9
4.5
na
na
3.6
na

4.5
3.6

Average Metal
Concentration:

Background Soil
Silva Soil Type*

(N=3)

10813
nd

4.9
167
0.8
0.4

2477
14.8
12.1
23.6

20633
22.9
2787
783
nd

12.3
2330

1.1
nd
90
nd

36.8
66.4

Ratio of
Concentrations

(tailings/backgroud)
Silva Soil Type

0.7
na

0.2
0.5
1.1
0.4
6.6
2.7
0.9
8.0
0.8
2.5
2.8
0.6
na

2.4
2.0
0.0
na
1.5
na

1.0
1.9

*ref. 5; nd - not detected; na - not available (cannot be calculated)
N = Number of Samples



Table 5. Metal Concentrations in Fagerquist Well (Nearest to Mine) and Surrounding Surface/Ground Waters

Date Sampled
Side from Red River

Analyte (mg/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

PH
Conductivity (umhos)
Depth of Well (feet)

Fagerquist
Well*
9/9/93
south

<0.1
na
<0.005
<0.1
<0.1
<0.001

24
<0.005
0.05
<0.05
<0.1
<0.005

2
0.05
0.0005
0.1

1
0.005
0.1

2
na
0.1
0.05

8.15
142
52

Columbine
Creek

11/7/94
south

0.05
0.003
0.0012

0.042
0.0004
0.004

23
0.004
0.005
0.003

0.05
0.0009

2.3
0.002
0.0002
0.017

0.8
0.001
0.004

2.1
0.004
0.0009

0.003

7
80
na

Columbine C.G.
Well*

8/24/93
south

0.1
na
0.005
0.1
0.1
0,001

26
0.005
0.05
0.05
0.1

0.01
2.6

0.05
0.0005
0.1

2
0.005
0.1

3
na
0.1

1.6

7.51
169
80

Molycorp
MW-8b**
11/8/94
north

0.44
0.05
0.05

0.016
0.008

0.0005
206

0.01
0.01
0.01
0.05
0.002

55.5
0.2

0.0002
0.06
2.9

0.005
0.1

33.9
0.005
0.01

0.2

6.4
1780

129

Molycorp
MW-10a**

11/8/94
north

33.4
0.05
0.05
0.01

0.008
0.03
275

0.01
0.15
0.56

0.05
0.002

77.9
13.8

0.0002
0.33
2.8

0.005
0.1

26.5
0.005
0.01

2.3

5.8
2400

144

Molycorp
MW-10C**

11/8/94
north

31.1
0.05
0.05

0.014
0.007

0.03
204

0.01
0.11
0.38

0,05
0.002

75.2
16.3

0.0002
0.03

2.8
0.005
0.1

20.2
0.005
0.01

3.2

4.7
2000

50

unfiltered sample collected by NMED-Surface Water Quality Bureau
filtered sample collected by South Pass Resources, Inc. (ref. 12)



Table 6. Background Metal Concentrations for Determining a Release to Alluvial Aquifer via Seeps

Map Location

CLP ID#

Temp (C)
pH
Cond. (umhos)

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

21
Red River

WWTP

MFQ267

Filtered

36500
nd
nd

1 1 . 1
5.1

6.1J
151000

5.8
97.4
58.3

30100
3.7JA

51500
5700

nd
227

2540
nd
nd

15100
nd
nd

2090

15
Molycorp
Mill Well

MFQ270

Filtered

144
nd
nd

21
nd
nd

43700
nd
nd

4.9
nd
nd

8880
1 1 0
nd
nd

771
nd
nd

5140
nd
nd
41

20
Elephant Rk
Campground

MFQ268

Filtered

nd
nd
nd

32.9
nd
nd

33900
nd
nd

5
97.1 J"

nd
6600

5.6
nd
nd

792
nd
nd

3870
nd
nd

107

22
Junebug

Campground

MFQ269

Filtered

nd
nd
nd

34.4
nd
nd

34200
nd
nd

128
nd

6920
82.6

nd
nd

732
nd
nd

4180
nd
nd

252

Highest Cone.
for Background

Purposes

Filtered

36500
nd
nc'

34.4
5.1
6.1

151000
5.8

97.4
58.3

30100
3.7

51500
5700

nc
227

2540
nc
nc

15100
nc
nc

2090

21
Red River

WWTP

MFQ262

1 1
3.85*
1200

Unfiltered

36700
nd
nd

5.3
5.2

7.8J
151000

8.5
101

60.8
30200

•S.6J"
52200

5720
nd

232
2910

nd
nd

14900
nd
nd

2090

15
Molycorp
Mill Well

MFQ265

6
6

202
Unfiltered

716
nd
nd

22.2
nd
nd

45700
nd
nd

21.6
273

3.̂
9190

108
nd
nd

941
nd
nd

4810
nd
nd

46.1

20
Elephant Rk
Campground

MFQ263

5.5
5.5
150

Unfiltered

nd
nd
nrl

34.1

nd
nd

34300
nd
nd

12.4
610

1^
6710

6.1
nd
nd

535
nd
nd

3720
nd
nd

109

22
Junebug

Campground

MFQ264

6
6

163
Unfiltered

nd
nd
nd
39
nd
nd

36600
nd
nd

54.7
4850
5.6^
7620
78.5

nd
nd

585
nd
nd

4060
nd
nd

404

Highest Cone.
for Background

Purposes

Unfiltered

36700
nd
nd

39
5.2
7.8

151000
8.5
101

60.8
30200

5.6
52200

5720
nd

232
2910

nd
nd

14900
nd
nd

2090

nd - not detected
* provided by Red River WWTP
JA - estimated value biased high



Table 7. Release ofCERCLA Hazardous Substances to Downgradient Seeps of Alluvial Aquifer

Map Location

Date Sampled
CLP IDS

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

Background
for Determinir

Alluv

filtered

36500
nc
nc

34.4
5.1
6.1

151000
5.8

97.4
58.3

30100
3.7

51500
5700

nc
227

2540
nc
nc

15100
nc
nc

2090

Concentrations
ig a Release in
al Aquifer

unflltered

36700
nd
nc

39
5.2
7.8

151000
8.5

101
60.8

30200
5.6

52200
5720

nc
232

2910
nc
nc

14900
nc
nc

2090

Cl
(Old Eagle

filtered
6/26/94
SF5831

43100
nd
nd

12.8
13.1

17.7J
79800

2.9
127

;|;p|!:||!|l;l|.|ligg11;
47

2.1J
44100

MiMBlSOOa!
nd

368
1650

na
nd

10700
nd
nd

4560

S-1
ffSeep
Rock CG)

unfiltered
6/26/94
SF5832

43500
nd
nd

13.5
13.1
23J

79500
nd

125
iaiii«iiia63i

146
2.5J

44000
BIIWIIS18900!

nd
353

1980
na
nd

10500
nd
nd

4570

Capulin
S

filtered
6/26/94
SF5823

l!«i!)!270a0ii
nd

1.8J
8.1

iiiiiws î
nd

224000
3.3

216
ilHIBIBKO.I®!

4730
4.0J

63000
MIIM920QI

nd
430

2770
na
nd

26500
nd
nd

4890

S-2
Channel
eep

unfiltered
6/26/94
SF5827

lllillIZQOSOit
nd

1.0J
/.»

iirMeaasi
5.7

218000
3.8
202

iiBiiiwiaaiie;
6010
4.9J

58100
17000

nd
409

3000
na
nd

25500
nd
nd

4370

Capulin Ca
Lc

filtered
6/26/94
SF5824

104000
32.1
1 .1J
».o

illllMIBMMiaiB.i
9.2J

199000
4

179
WSSWKKRW

7550
4.4J

50800
14700

nd
357

3290
na

3.9
22200

nd
nd

3790

S-3
nyon Seep:
awer

unfiltered
6/26/94
SF5828

108000
nd
nd

12.2
BllliIIBao®

12.1J
206000

3.4
185

tlllilMIWIilTITSSI
7860
3.8J

53000
15200

nd
373

3000
na

3.6
23000

nd
nd

3940

S-3(D
Capulin Ca

Lo

filtered
6/26/94
SF5825

105000
nd

1.1J
13.6

tel'lllllililiSIBIililSOli
13.1J

201000
3.8
183

illBMBtffiSSI
7430

5J
51500
14800

nd
367

3210
na
nd

22500
nd
nd

3840

uplicate)
nyon Seep:
wer

unfiltered
6/26/94
SF5829

liBii050HO:i
nd

1.3J
13.9

lliHlil!«»lil!9s9l
15.2J

202000
3.9
183

usasusKSK
7900
5.1 J

51900
14900

nd
364

3220
na

3.2
22300

nd
nd

3880

c

Capulin Ca
UPP

filtered
6/26/94
SF5826

aiiinaooo;
nd

2.1J
8.2

li|i|(ii®i;ii1;Ei6!
6.8J

216000
5

195
iiiirtffliiiiaiiffia®)

14600
3.6J

55500
15900

nd
393

2460
na
nd

27100
nd
nd

4230

3-4
nyon Seep:
>er

unfiltered
6/26/94
SF5830

BBiiWaoos
nd
1J

0.1

•ffli»I!IMITO6i
nd

216000
3.9
194

IMBMIlBMi'lQii
17500

4.4J
55900
16000

nd
412

3200
na
5.4

27100
nd
nd

4290

Goatn

filtered
6/26/94
SF5839

28500
nd
nd

20.1
5.5

1 1 . 1 J
275000

nd
1 1 3

l«lililll!233l
27.9
3.4J

104000
4270

nd
412

3270
1.3J

nd
32200

nd
nd

1650

S-5
ill Seep

unfiltered
6/26/94
SP5842

28800
nd
nd
25
5.5

15.1J
273000

4.6
1 1 5

aBHIIK234S
602
6.8J

103000
4250

nd
414

3360
na
nd

31600
nd
nd

1650

Adit£

filtered
6/26/94
SF5840

13700
nd
nd

3.6
13J

206000
nd
nd
22

18.4
1.7J

80300
6350

nd
342

3150
1.4J

nd
22200

nd
nd

2470

S-7
Seep

unfiltered
6/26/94
SF5843

17500
nd
nd

aaaissiiiii
4.2

iliM151143:l
210000

nd
nd

37.9
59.1
1.4J

87000
9450

nd
413

3000
1.5J

nd
22400

nd
nd

3100

J - estimated value; nd - not detected; na - not available
Shaded data indicate concentrations which exceed 3 x background.

Note: Only Be and Cu represent CERCLA Hazardous Substances



Table 8. Release of CERCLA Hazardous Substances to Fractured Rock Aquifer at Molycorp Mine

Highest
Background

Concentration*

Capulin
Canyon

(MW-3)*

Sugar
Shack
West

(MW-7)*

Sugar
Shack
South

(MW-10b)*

Sugar
Shack
South

(MW-11)*

Sugar
Shack
South

(MW-11 dup.)*

Cabin
Spring**

CLP ID# MFQ252 MFQ251 MFQ250 MFQ249 MFQ248 MFQ266
F UF

Analyte (ug/L)
Al 1200 876
As
Cd

<10 nd nd
19 nd 23.3J 30.3 J

nd
32.3 28.8

Cu 30 16.7
Fe 39000 227 nd nd
Mn 43600 28400 54700 7640 24900 23600 20100
Zn 25600 1190 8750 1120 4330 4090 3540
* ref.12, Table D4; ref. 30, Table 1.4 (highest reported value)
** ref. 64
F = filtered; UF = unfiltered
J - estimated value; A - datum biased high; nd - not detected
Shaded data indicate concentrations which exceed 3 x background.

Note: Only As, Cd and Cu represent CERCLA Hazardous Substances which have been released.



Table 9. Metal Concentrations and General Chemistry Parameters in Private Wells below the Tailings Ponds

Map Location

Field Station
CLP ID#

Date Sampled
Used for Drinking?

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

Gen. Chem. (ug/L)
Alk
COD
TDS
TSS
NH3
Cl
NOX
TOC
TP04
S04

A
CHANGE HOUSE WELL*

W-1 (Background)
MFT996
Filtered
4/21/94

<34
<50

<1.0
44.1
<1.0
<5.0

28200
<9.0
<9.0

<6.0J
19

<1.0
5260

3.1
<0.2
<11

<667
<2.0
<5.0

66300
<2.0J
<7.0

75.4J

SF1386

190000
ND

292000
ND
ND

<2000
400

5340J
120

58000

MFT995
Unfiltered

108
<50

<1.0
44.7
<1.0
<5.0

28000
<9.0
<90

<6.0J
360
2.5

5180
6.8

<0.2
<11

<667
2.6

<5.0
66400
<2,OJ
<7.0

75.1J

C
DURAN WELL*

W-5
MFQ072
Filtered
4/25/94

No

nd
nd

54
nd
nd

47400
nd
nd
nd
nd
nd

10400
i;i^i;ii;^iiii^^46i

nd
nd

867
nd
nd

15800
nd
nd

101J

SF1389

103000
nd

288000
nd
nd

\\^^^^mw\
260

nd
nd

^;^;^i^!720QO;

MFQ071
Unfiltered

nd
nd
nd

54.9
nd
nd

46100
nd
nd
nd

\^^^^226^
ND

10100
^^^!!iii;i:i-;i;i;t58;

nd
nd

877
nd
nd

15100
nd
nd

150

D
Duplicate

W-5.5
MFQ073
Unfiltered

nd
nd
nd

54.9
nd
nd

46000
nd
nd
nd

:;;:;;;^;;1420:
3.1

9970
;!;^;;ii!!!H157;

nd
nd

873
nd
nd

14900
nd
nd

165

SF1390
(filtered)

104000
nd

277000
nd
nd

.;:;;:.;:;6140;
280

nd
nd

;;;;;;;^840QO;

E
RAEL WELL*

W-5"
MFQ998
Filtered
4/21/94

Yes

nd
nd
nd

65.7
nd
nd

80800
nd
nd
nd

13.5
nd

14600
3.3
nd
nd

<667
nd
nd

26100
nd
nd

206J

SF1387

112000
nd

454000
nd
nd

::;;:;;:;::;;;;;:i:::.:8420;
400

2460J
120

\\\^\^S09W)Q\

MFQ997
Unfiltered

55.8
nd
nd
70
nd
nd

84000
nd
nrl

nd
849
ND

15600
4.1
nd
nd

766
nd
nd

26900
nd
nd

N
HERRERA WELL*

W-6.5
MFQ982
Filtered
4/21/94

No

nd
nd
nd

34.5
nd
nd

;:::;;:::;;;;;;;;;231000;
nd
n^

nd
^^-;;i;!!;i^;:;;;t84;

^;;^i^^;;4430S!
!!!!!——— -iî î

nd
nd

2840
nd
nd

71400
nd
nd
nd

SF1385

154000
nd

i^^!!;^^1;290000i
nd
nd

\\\\\\\^\\\\\^W3W)^
1040

5820J
170

^;^^i;^ii752QOO;

MFQ981
Unfiltered

^!-;;-i^^i321Q!
nd

1.4J
-i^;i;i;^;;i;;;;295i

nd
nd

^;;^^li;;iii232000;

nrl

7.2J
;;.;;;;;;;;;::!;^:1:7900:

2.5
i;!^^;i^iiiiii4440Qi
;;;^^^!-^;;ii215;

nd
nd

2940
nd
nd

69900
nd

8.5J

MCL

50-200
6

50
2000

4
5

100

1300al
300
15al

50a
2

100

50
50

2

5000a

500000a

250000a

250a
* ref. 64; ** Sample inadvertently labelled as W-5; nd - not detected; J - estimated value; A - value biased high
MCL - EPA Maximum Contaminant Level; a - aesthetic standard; i - irrigation standard
Stippled data are > 3 x background (or detected when undetected in background); additional shading for CERCLA Hazardous Substances



Table 10. Total Metal Concentrations in Selected Monitoring Wells near Tailings Ponds (ref. 64)

Map Location

Date Sampled
pH (paper)
Conductivity

(umhos)

Field ID#
CLP ID#

Analyte (ug/L)
A!
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

A
Change

House Well
(Background)

4/21/94
6.5
328

W-1
MFT995

UF

108
<50
<1J

44.7
<1.0
<5.0

28000
<9.0
<9.0
<6J
360
2.5

5180
6.8

<0.2
<11

<667
2.6

<5.0
66400

<2J
<7.0

75.1J

B
MW-4

4/21/94
6.5

1280

W-2
MFT969

UF

36
nd
nd

36.1
nd
nd

;^i;ii^l157QOOi
nd
nd
nd

643
2.4

IN—— ;31i800
iii;——ii^43^

nd
nd
nd
nd
nd

65700
nd
nd
nd

F
MW-9a

4/25/94
7.7*
710

W-4
MFQ076

UF

i;miiii;;;;78800;
nd

i^l^lllll^lll570i

nd
iii:i^;!;i197000i

^ 1 1 1 1 1 1 1 1 1 1 1 6 9 5 0 0 1

^iii^i-49900
^^\\\\\fS80\

nd

^^^•vm
nd
nd

41100
nd

K
MW-3

4/21/94
6.5

1120

W-6
MFQ979

UF

1 1 5
nd
nd

35.8
nd
nd

;^!!i;^255000;
13.1

nd
nd

455
1.5

i^;i;;ii^46500;

14.9
nd
nd

iiiiiiî llll;!!!̂
nd
nd

67600
nd
nd
nd

L
MW-1

4/21/94
6.5

1190

W-7
MFT975

UF

179
nd
nd
40
nd
nd

i!ii;!^i;224000:

nd
nd
nd

612
nd

—!i;i;^46000i
^-!-;;ii^24^

nd
nd

i;;;!;i;;H:!^i2770:

nd
nd

61100
nd
nd
nd

M
MW-1

(Duplicate)

4/21/94
6.5

W-7.5
MFT977

UF

161
nd
nd

26.4
nd
nd

\^m 95000
nd
nd
nd

562
nd

i^^iiiii;40500i
19
nd
nd

!:^^!^!;ii;2470:

nd
nd

52300
nd
nd
nd

G
MW-2

4/21/94
6.5

1340

W-8
MFT971

UF

ii-i^^^^Oi
nd
nd

!i.;:i.!.î ;|̂ 52:
nd
nd

^Hhi-2220001

nd
nd

——-125200^
4.4vJ

::::;::::;:::; rnrwwv.:;; :;::;::;:&uooo:
;iii!iii:i^;i^i!774i

nd

iiii——i^lSOi
nd
nd

92100
nd
nd
nd

H
MW-C

4/21/94
6.5

1390

W-9
MFT973

UF

94.3
nd
nd
35
nd

;il^;i;i;;311;000i
nd
nd
nd

170
nd

;:i^!^-53200
;^iii!;i—2420i

nd
nd

;;i^ii;i;;;^i3420i
nd
nd

87900
nd
nd
nd

MW-7b

4/25/94
7.6*

1180

W-11
MFQ074

UF

;^;;ii^53230J;
nd

!-;:i^-i;;;;;!5l41

nd
-:;-;!;274000i

lilllil;1^11386001

^^60500\
i;:^!iii-;;i;iil743;

nd

^;iii;^;^3800;
nd
nd

42300
nd

177

J
MW-7C

4/25/94
7.3*

1080

W-12
MFQ069

UF

:::::::::':::rvc:J«:/v:l:
;;;;:::;:;;:;:̂ .̂ tUi):

nd
nd

53.7
nd
nd

;i;ii;;i;ii248000;
nd
3.7

-^\\\\\^[SOO\
5.3

i—ii-^TOO1

^^ii;;iii:iiii37;3;
nd
nd

;;;^;——3250;
2.6
nd

39600
nd
3.9

16.4

MCL

50-200
6

50
2000

4
5

100

1300al
300
15al

50a
2

100

50
50

2

5000a
* pH measured by laboratory
UF - unfiltered sample; nd - not detected; J - estimated value; v - value biased low
MCL - EPA Maximum Contaminant Level; a - aesthetic std.; i - irrigation std.
Stippled data are > 3 x background (or detected when undetected in background); additional shading for

metals representing CERCLA hazardous substances



Table 1 1 . Dissolved Metal Concentrations and General Chemistry Parameters in Selected Monitoring Wells near Tailings Ponds (ref. 64)

Map Location

Field ID#
CLPID#

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cl!
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

Gen. Chem.
CLP ID#

Alk
COD
TDS
TSS
NH3
Cl
NOX
TOC
TP04
RD4

A
Change

House Well
(Background)

W-1
MFT996

F

<34
<50
<1J

44.1
<1.0
<5.0

28200
<9.0
<9.0
<6J

19
<1,0
5260

3.1
<0.2
<11

<667
<2.0
<5.0

66300
<2J

<7.0
75.4J

SF1386

190000
nd

292000
nd
nd

1000
400

5340J
120

fisnnn

B
MW-4

W-2
MFT970

F

55.7
nd
nd
36
nd
nd

ii^i^^i^BOOO
nd
nd
nd

31.3

:;:::::;;;:;;;::.;3090u
1.7
nd
nd

::;;;:;;;;;^;;;::::;945
nd
nd

66600
nd
nd
nd

SF1368

188000
nd

::::::9^0UUU
nd
nd

:!h!l-i—i;;i834Q
320

7370J
120

•::::;;::::::::52-mnl1

F
MW-9a

W-4
MFQ077

F

nd
nd
nd

92.7
nd
nd

\^\\^WWOQ
nd
nd
nd

ND
ND

:i:::;::;:;;;;;28iaOJi
;:;;;;;;;;;!;;;;;;;;573J:

nd
nd

;:;;;;:;;;:;::;:,;1420J;
nd
nd

40700J
nd
nd

37J

SF1392

162000
nd

i;:;;;::;;;:;:;^8140Q
nd
nd

;!!!i^iii^i!2350Q
360

2150
nd

^^^^•^silnnfl

K
MW-3

W-6
MFQ980

F

nd
nd
nd

31.4
nd
nd

^\\^[24300Q
nd
nd
nd

40.1

i;;^i!:!;;;;;;.:4500u
1.9
nd
nd

:;:::;::;:::;::;,;:;;;973
nd
nd

65900
nd
nd
nd

SF1384

179000
nd

:i::|::i:;i;i134QOOO
nd
nd

^!!i-i;;i;i;;1840Q
370

5970J
120

:::::;::;:::;:;77Hnn^'l

L
MW-1

W-7
MFT976

F

nd
nd
nd

26.2
nd
nd

ii^i!i^ii;;225000
nd
nd
nd
nd
nd

;——ii!iiiia690B
3.2M

nd
nd

::;;;:::::;;:.;;;;:263Q
nd
nd

61300
nd
nd
nd

SF1382

152000J
nd

\^^^mooo
nd
nd

i!!^!^^;iiii1830Q
710

3030J
150

^^^[^^n-mnn

M
MW-1

(Duplicate)

W-7.5
MFT978

F

48
nd
nd

ND
nd
nd

;;!iii^;;;;i;222000
nd
nd
nd
nd
nd

;i;iiii;;i^i;;i;45800
3M
nd
nd

::::::;:::;;;;;;;;;;2698
nd
nd

59800
nd
nd
nd

SF1383

150000J
7200

^"-^i^iaooo
nd
nd

iii^ii;;i^i!ii18300
710

4770J
160

:::;:•;::;:;:::74Hnnn

G
MW-2

W-8
MFT972

F

128
nd
nd

22.4
nd
nd

;;ii;ii^!!!i!204QOQ
nd
nd
nd

290
nd

i;ii-;;;i;i;;i;;4520u
i;i;;;;;;!^i!;h!!i55u

nd
nd

^:;:-;;—;2900
nd
nd

89200
nd
nd
nd

SF1380

67500J
nd

;;;!i:i;i^:1314000
nd
nd

;ii;i^i^!h!^5600
nd

1990J
nd

:;:::;;:::::;:;f!•?Rflnn

H
MW-C

W-9
MFT974

F

135
nd
nd

35.4
nd
nd

;:ii;;;i,ii;i:30700Q
nd
nd
nd
nd
nd

^^^;i;ii;i5380a
iiiiiii^^^^^Ou

nd
nd

;i;;:;i::;;:;:;::;::3620
nd
nd

89300
nd
nd
nd

SF1381

179000J
5860

^^^^^OOOO
nd
nd

^^iii^iii^lTgOQ
nd

5310J
120

^r^^^in-ianna

MW-Tb

W-11
MPQ075

F

nd
nd
nd

57.5
nd
nd

;;-;;iiii;ii;23100Q
nd
nd
3.5
nd
nd

;iiii^;;i^;;4360G
^!H;^;!ii;i;i;-;!12

nd
nd

:::;;::;;;:::;::;:;i577u
nd
nd

40600
nd
nd

26.1J

SF1391

134000
6600

^iiiiii^^OOOO
nd
nd

^;;i!;i;;;;^i;15200
330

2280
nd

^^^^^R'lRnnn

J
MW-7c

W-12-
MFQ070

F

nd
nd

34
nd
nd

;;;::;|;i;:i:;;23700Q
nd
nd
nd
nd
nd

i^i^^^^^OO
ND
nd
nd

;;;;;!;^;;;;:::;;:2670
nd
nd

38200
nd
2.6

7.8J

SF1388

131000
nd

^^•\'2S0009
nd
nd

:;:;:::;:;;::iii;;1620Q
340

1390
nd

^^^^^^Honf

MCL

50-200
6

50
2000

4
5

100

1300a!
300
15al

50a
2

100

50
50

2

5000a

F - filtered sample; nd - not detected; J - estimated value; A - value biased high; v - value biased low
MCL - EPA Maximum Contaminant Level
Stippled data are > 3 x background (or detected when undetected in background); additional shading for

metals representing CERCLA hazardous substances



Table 12. Total and Dissolved Metal Concentrations in Discharges below Tailings Ponds (ref. 64)

Map Location

CLP ID#

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Ha
Ni
K
Se
Ag
Na
Tl
V
Zn

Gen. Chem.

Alk
COD
TDS
TSS
NH3
Cl
NOX
TOC
TP04
S04

A
Change Ho

(Backgro

MFT996
F

<34
<50
<1J

44.1
<1.0
<5.0

28200
<9.0
<9.0
<6J

19
<1.0

5260
3.1

<0.2
<11

<667
<2.0
<5.0

66300
<2J

<7.0
75.4J

SF1386
190000

nd
292000

nd
nd

<2000
400

5340J
120

58000

use Well
und)

MFT995
UF

108
<50
<1J

44.7
<1.0
<5.0

28000
<9.0
<9.0
<6J
360
2.5

5180
6.8

<0.2
<11

<667
2.6

<5.0
66400

<2J
<7.0

75.1J

W
See

MFT955
F

nd
nd

:::::::;:1;:2vJ;
66.4

nd
nd

33600
nd
nd
nd
nd
nd

10800
3.7VJ

nd
nd

:;;;;;::;367ff
nd
nd

41200
nd
nd
nd

SF1373
92900J

nd
320000

nd
nd

::::;^'iQOQ
210

1780J
170

127000

pA

MFT954
UF

^[^^ASO.
nd

;;;;::;::2:2vJ:

73.8
nd
nd

33100
nd
nd
nd

494
5

10700
8.6
nd
nd

:;:;;;;;:3490:
nd
nd

41100
nd
nd
nd

V
See

MFT953
F

nd
nd

::;:::;:;•t:3VJ;
27.7

nd
nd

30800
nd
nd
nd
nd
nd

9770
nd
nd
nd

::;:;;;;;274a:

nd
nd

33000
nd
nd
nd

SF1371
80200J

nd
287000

nd
nd

:;:;;::;10300
300

1090J
170

68000

pD

MFT952
UF

;:;;;:;::::656
nd

;:::::::;2:•tvJ:
41.8

nd
nd

30800
nd
nd
nd

900
2.7

10000
56.8

nd
nd

:::;::;:;314S
nd
nd

33800
nd
nd

1 1 . 8

U
See

MFT952
F

^^SStS:
nd

i;;;:::;̂ :!̂
28.1

nd
nd

31200
nd
nd
nd
nd
nd

9960
2.8vJ

nd
nd

:::::;::;2960i
nd
nd

31800
nd
nd
nd

SF1372
80200J

nd
281000

nd
nd

::::;::;:9610;
390

nd
170

105000

PE

MPT951
UF

66.9
nd

^^r^rZvJ:
27.6

nd
nd

31200
nd
nd
nd
nd
nd

9850
4.8vJ

nd
nd

::::::;::2690'
nd
nd

31700
nd
nd
nd

0
Embargo

MFT959
F

i:;:;;:;;;;:̂
nd
nd

13.5
nd
nd

::;;;265"OS
nd
nd
nd
nd

^..^.'ASMO.
:::;::;::::56a

nd
nd

:::;:;;;:4;14a
nd
nd

90100
nd
nd
nd

SF1375
160000

nd
•:::1633000;

nd
nd

•:;:;;:.16000
nd

3430J
130

:;::1.0.05000

Fid. Seep

MFT958
UF

248
nd
nd

16.2
nd
nd

:::;: 269:000'
nd
nd
nd
nd
1.7

.-.^A'rsoQ:
'•.'•'•.^.^.'•.'.'•.esQ.

nd
nd

;::;:::::4350:

nd
nd

92000
nd
nd
8.3

R
Ou

MFT963
F

::-:::::i:;148;
nd
nd

27.1
nd
nd

;:::: 277000:
nd
nd
nd
nd
nd

;:::::;46400:
•:••••••:.•:•: 1S2S.

nd
nd

::;::;::;3520;
nd
nd

91700
nd
nd
nd

SF1377
158000J

nd
^^SOOBO:

nd
nd

^WWO
nd

2560J
160

:;::: .97.3000

(fall #002

MFT962
UF

135
nd
nd

27.3
nd
nd

::.\:29.WQ
nd
nd
nd

19.9
nd

;:::;:;4:740fl
^^^•ise®

nd
nd

:::::::;;4010;
nd
nd

91600
nd
nd
nd

X
Warm

MFT947
F

35.5
nd

20.1
nd
nd

22200
nd
nd
nd
nd
nd

6830
IvJ
nd
nd

;:::;::;;239ff
nd
nd

24900
nd
nd
nd

SF1369
84400J

nd
199000

nd
nd

:::::::::8880•
350
nd

160
54000

Spring

MFT946
UF

nd
nd

^KZiS%fi
18.3

nd
nd

21600
nd
nd
nd
nd
nd

6730
nd
nd
nd

;::;:;;::228ff
nd
nd

24300
nd
nd
nd

Y
Cold

MFT949
F

nd
nd

ISWKS®
45.1

nd
nd

50900
nd
nd
nd
nd
nd

8790
nd
nd
nd

:;:;::;:::1120:
nd
nd

25100
nd
nd
nd

SF1370
158000J

nd
266000

nd
nd

.........BOSS
630

1660J
100

67000

Spring

MFT948
UF

nd
nd
nd

44.8
nd
nd

50400
nd
nd
nd
nd
nd

9120
nd
nd
nd

i:!:;;;;:^-!®
nd
nd

24700
nd
nd
nd

Old Coldw
C

MFT967
F

nd
nd
nd

52.6
nd
nd

::;;:?l0?l00ff
nd
nd
nd
nd
nd

;:;;.;i1670a
nd
nd
nd

::::::;:::1860;
nd
nd

46000
nd
nd
nd

SF1379
184000J

nd
563000

nd
nd

9530
370

2780J
nd

:;::;254000:

ater Spring
ollection

MFT966
UF

44.5
nd
nd

54.3
nd
nd

::':;::105000;
nd
nd
nd
nd
nd

::;;:;::1:7.40a
nd
nd
nd

\\\^W30.
nd
nd

48000
nd
nd
nd

F - filtered sample; UF - unfiltered sample
nd - not detected; J - estimated value; v - value biased low
Stippled data are > 3 x background (or detected when undetected in background); additional shading

for metals representing CERCLA hazardous substances



Table 13. Ratio of Metal Concentrations in Leachate or Drainage from Mine Dumps to Hydrothermal Scars

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn
Mo

Average Mine Leachate
Concentration

(# of Samples=2)

1245000
nd
51
na

439
490

383500
320

2910
12150

663500
10

952500
603500

nd
6550
801

7
80

25150
3
8

133000
34

Average Scar Leachate
Concentration

(Goathill & Hanson Crk)
(# of Samples=2)

162850
24
1 1
na
57
1 1

234500
1 1

286
2445

484435
4

57900
41905

0.2
559

3605
8
35

8915
3
16

8835
16

Ratio
Mine Dump/Hydrothermal Scar

7.6
na

4.8
na

7.7
43.8
1.6

29.0
10.2
5.0
1.4
2.7
16.5
14.4
na

1 1 . 7
0.2
1.0
2.3
2.8
1.1
0.5

15.1
2.1

nd - not detected; na - not available or not calculable
Note: one half detection limit was used in calculating average when detected in the other sample.



Table 14 . Ratio of Metal Concentrations in Leachate from
Mine Waste Dumps and Hydrothermal Scars*

Analyte (mg/L)

Al
Cd
Cr
Co
Cu
Fe
Mn
Ni
Pb
Zn

Mine Waste
Mean (n=9)

471
0.14
1.24
0.16
3.89
230
210
2.54
0.18
36.0

Scar
Mean (n=8)

230
0.03
0.48
0.08
2.19
317
31

1.20
0.10
7.2

Ratio

2.1
5.4
2.6
2.1
1.8
0.7
6.7
2.1
1.8
5.0

* ref.30, Table 1.2



Table 15. Total Metal Concentrations in Surface Water near Molycorp Mine (ug/L)

Map Location

Station
CLP ID#

Date Sampled
Temp (C)
PH
Cond. (umhos)

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

18
Red River

above
Hanson
Creek
RR-12

MFQ393

11/8/94
na
6
na
UF

347
nd
nd

40.9
0.35

nd
33300

nd
nd

13.1
294

-
7090

109
nd
nd

1200
nd
nd

5260
nd
nd

32.1

17
Red River

below
Hanson
Creek
RR-11

MFQ392

11/8/94
4.5
6

160
UF

612
nd
nd

40.5
0.35

nd
34200

nd
nd

1 1 . 2
376

-
7240

138
nd
nd

1140
nd
nd

5120
nd
nd

48.7

16
Red River

above
Molycorp

(Background)
'•"•'"RR'I'O "̂

MFQ272

11/8/94
5
6

178
UF

1070
nd
nd

41.1
0.34

nd
36900

nd
nd

14.3
394
1 . 1

8220
208
nd
nd

1030
nd
nd

5430
nd
nd

60.9

12
Red River

below (30')
Adit Seep

RR-9
MFQ271

11/8/94
5

6.5
190
UF

1290
nd
nd

39.6
nd
nd

40700
nd
nd

15.9
557

-
9200
299

nd
nd

999
nd
nd

5230
nd
nd

92.8

1 1
Red River

above
Columbine

Creek
RR-8

MFQ243

11/7/94
6

6.5
195
UF

1080
nd
nd

36.5
0.35

nd
39800

nd
nd

15.6
320
0.93

9070
267

nd
nd

1 2 1 0
nd
nd

5530
nd
nd

75.3

10
Columbine

Creek

RR-7
MFQ199

11/7/94
4.5
7

80
UF

49.7
nd
nd

41.8
nd
nd

23000
nd
nd

49.7
-

2290
-

nd
nd

810
nd
nd

21000
nd
nd
3.3

9
Red River

below
Columbine

Creek
RR-6

MFQ198

11/7/94
5.5
7

172
UF

856
nd
nd

37.4
0.45

nd
36600

nd
nd
10

263
-

7670
208

nd
nd

983
nd
nd

4830
nd
nd

56.5

7
Red River
@ Goathill

Gulch
Seep
RR-5

MFQ197

11/7/94
6
7

230
UF

1270
nd
nd

37.1
0.59

nd
44600

nd
6.8

16.2
265

1.1
10100

495
nd
nd

1320
nd
nd

5250
nd
nd

123

6
Red River

above
Capulin
Seeps
RR-4a

MFQ196

11/7/94
4.5
6.5
222
UF

1540
nd
nd

36.7
0.45

nd
46000

nd
nd

21.8
269

1
10500

531
nd
nd

-
873

nd
5620

nd
nd

132

5
Red River
between
Capulin
Seeps
RR-4

MFQ195

11/7/94
6

6.5
235
UF

1690
nd
nd

36.1
0.54

nd
46100

nd
nd

20.5
279

nd
10500

553
nd

18.7
1090

nd
nd

5610
nd
nd

136

3
Red River

below (20')
Capulin
Seeps
RR-3

MFQ194

11/7/94
6
7

250
UF

2050
nd
nd

36.5
0.45

nd
46900

nd
nd

24.3
386

nd
10700

607
nd
nd

668
nd
nd

5660
nd
nd

153

3 (duplicate)
Red River

below (20')
Capulin
Seeps
RR-2

MFQ193

11/7/94
6

6.5
250
UF

2050
nd
nd

36.7
0.55

nd
46600

nd
7.9

26.1
355

nd
10600

603
nd
23

1130
nd
nd

5550
nd
nd

149

2
Red River

above
Pipeline
Crossing

RR-1
MFQ192

11/7/94
7

6.5
261
UF

2590
nd
nd

36.9
0.7
nd

47000
nd
7.4

29.8
407
1.3

11000
^mss^:

nd
nd

971
nd
nd

5490
nd
nd

ilil||i205l

nd - not detected
Shaded data is > 3 x background; only Zn is a listed CERCLA hazardous substance



Table 16. Dissolved Metal Concentrations and General Chemistry Parameters in Surface Water near Molycorp Mine

Map Location

Station
CLPID#

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn
Gen. Chem.
(mg/L)*
Ca
Mg
K
Na
Hardness
Alkalinity
HC03
Cl
S04
TDS
TSS

18
Red River

above
Hanson
Creek
RR-12

MFQ397
F

1 1 5
nd
nd

44.2
nd
nd

33400
nd
"d
6.8

29.5
nd

7050
106
nd
nd

868
nd
nd

5400
nd
nd

22.1

41
7
4
5

131
64
78
nd
55

200
4

17
Red River

below
Hanson
Creek
RR-11

MFQ396
F

48.4
nd
nd

40.2
0.3
nd

34300
nd
nd
3.7

12.7
nd

7260
130
nd
nd

775
nd
nd

5270
nd
nd

28.8

42
7
4
5

134
62
76
nd
59

206
6

16
Red River

above
Molycorp

(Background).... KK..IO-—
MFQ395

F

1 1 5
nd
nd

36.7
nd
nd

36900
nd
",d
3.7

19.3
1.9

8140
, 195

nd
nd

1320
nd
nd

5640
nd
nd

.. 29.9

45
8
4
6

145
58
72
nd
74

220
9

12
Red River

below (30')
Adit Seep

• RR-9
MFQ394

F

51.5
nd
nd

33.6
0.3
nd

38800
nd
nd
4.4
29
nd

8760
250
nd
nd

1220
nd
nd

5750
nd
nd
62

48
9
4
6

154
56
69
nd
88

246
9

1 1
Red River

above
Columbine

Creek
RR-8

MFQ253
F

nd
nd
nd
37
nd
nd

42200
nd
nd
4.3
nd
nd

9540
275

0.22J"
nd

720
nd
nd

5250
nd
nd

49.4

49
9
4
6

157
56
68
nd
89

234
10

10
Columbine

Creek

RR-7
MFQ254

F

nd
nd
nd

43.4
nd
nd

24600
nd
nd
nd
nd
nd

2540
-

0.2^
nd

697
nd
nd

2160
nd
nd
6.6

26
3
4
-

74
64
78
nd
10
98

-

9
Red River

below
Columbine

Creek
RR-6

MFQ255
F

nd
nd
nd
37
nd
nd

38400
nd
nd
3.1
nd
nd

8080
216
nd
nd

1170
nd
nd

4660
nd
nd

45.1

40
8
4
5

135
58
71
nd
71

224
5

7
Red River
@ Goathill

Gulch
Seep
RR-5

MFQ256
F

nd
nd
nd

36.1
nd
nd

46500
nd
nd
3.7

211
nd

10800
513
nd
nd

613
nd
nd

5290
nd
nd

^m^03^

49
1 1
4
6

166
52
64
nd

106
256

9

6
Red River

above
Capulin
Seeps
RR-4a

MFQ257
F

nd
nd
nd

35.4
nd
nd

48600
nd
nd
3.1
nd
nd

11200
550
nd

22.1
1020

nd
nd

5560
nd
nd

mmmQs

51
1 1
4
6

175
50
61
nd

1 1 2
262

8

5
Red River
between
Capulin
Seeps
RR-4

MFQ258
F

nd
nd
nd
35
nd
nd

48800
nd
5.1
5.6
nd
nd

1 1 1 0 0
573
nd

19.5
1 1 1 0

nd
nd

5480
1.4
nd

SISî î ffi

50
1 1
4
6

171
49
60
nd

1 1 4
266

10

3
Red River

below (201)
Capulin
Seeps
RR-3

MFQ259
F

nd
nd
nd

36.3
nd
nd

49200
nd
nd
4.9
nd
nd

11200
ffi«!;630i;

nd
28.7
1080

nd
nd

5480
nd
nd

mim'v2s.

52
12
4
6

176
47
57
nd

1 1 7
282

10

3 (duplicate)
Red River

below (20')
Capulin
Seeps
RR-2

MFQ260
F

nd
nd
nd

35.2
nd
nd

49000
nd
nd
6.2
nd
nd

11200
!:|at̂ i:wS!:;:!628:;

nd
20.4
1190

nd
nd

5410
nd
nd

mmiQ2^

53
12
4
6

179
46
57
nd

1 1 8
284

13

2
Red River

above
Pipeline
Crossing

RR-1
MFQ261

F

nd
nd
nd

36.5
nd
nd

49900
nd
6.7
6.8
nd
nd

11600
mssmsm

nd
33

1070
nd
nd

5600
nd
nd

mmmsQ!:

54
12
4
6

184
42
52
nd

122
283

8
F = filtered sample
- not detected; J" - estimated value which is biased high
* New Mexico State Laboratory Division data
Shaded data is > 3 x background of which only Zn is a listed CERCLA hazardous substance



Table 17. Metal Concentrations and General Chemistry Parameters in the
Red River near Molycorp Mine: 6/26/94

Date Sampled
CLP ID#

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

Gen. Chem.

Alk
COD
TDS
TSS
NH3
•NIm
NOX
TOC
TP04
S04

Red Rive
Hanso

6/26/94
SF5850

F

73.3
nd
nd

25.6
nd
nd

21500
nd
nd
nd

40.3
nd

3520
29.4
0.2
nd

796
na
nd

2210
nd
nd

18.3

SF5854
57000

nd
102000
10000

nd
nd

150
2650
240

21000

2r above
n Creek

6/26/94
SF5852

UF

286
nd
nd

29.4
nd
nd

21200
nd
nd
nd

331
nd

3510
37.1

nd
nd
nd
na
nd

2070
nd
nd

10.1

Red Riv
Columb

6/26/94
SF5841

F

84.1
31.7

nd
32.3

nd
nd

21200
nd
nd
nd

15.3
nd

2850
33.3

nd
nd
nd
na
nd

1900
nd
nd

10.1

SF5848
63300

nd
92000
12000

nd
nd

100
2550
140

12600

er below
ne Creek

6/26/94
SF5844

UF

284JA

nd
na
38J
nd
nd

21700J
nd
nd
nd
nd

2.5J
2960
55.8

nd
nd
nd
nd
nd
nd
nd
nd

25.7

RedR
USFS Ran

6/26/94
SF5861

F

nd
nd
na

26.9J
nd
nd

29000J
nd

5.4J
nd
nd
na

5890
illMillll

nd
nd
nd
nd
nd
nd
nd
nd

111621811111

SF5863
45400

nd
156000
14000

nd
nd

160
2700

nd

iver at
ger Station

6/26/94
SF5862

UF

nd
na

39.8J
nd
nd

29800J
nd

5.9J
nd
nd
2J

6210
llll4TOiii

0.22
nd
nd
nd
nd
nd
nd
nd

11119§12IIIII

Shaded data are > 3 x concentration below Columbine Creek
Note: of the elevated parameters, only Zn is a CERCLA Hazardous Substance

nd - not detected; na - not usable; F - filtered sampled; UF - unfiltered sample
J - estimated value; A - value biased high



Table 18. Metal Concentrations in Sediments from the Red River near Molycorp Mine Area

Map Location

Date Sampled:
Field ID #
CLP ID#

Analyte
(mg/kg)

Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co i
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

L
Red River

above
Hanson Crk.

11/8/94
S-12

MFQ696

•y1500Q«
nd

10Jv
787

• 1 . 1 •
nd

3690
23.5

• 12.9 »
» 142 ̂

45800
V 163 fr

6 1 1 0
«• 636 •»

nd
23.2
5290

1.8
3.3
292
nd

24.8
274

K
Red River

below
Hanson Crk.

11/8/94
S-11

MFQ695

4510
nd

5.6Jv
262
0.34

nd
1 1 9 0
6.5
4

22
14800
21.4
1700
1 1 5
nd

8.6
1980
0.44

nd
76.5

nd
6.5
44.5

J
Red River

above
Molycorp
Property

(Background)

11/8/94
S-10

MFQ399

5250
nd

4Jv
439
0.43

nd
1470
8.8
6.9

25.1
17600
29.3
2210
165
nd

13.9
1700

nd
nd

122
nd

7.9
93.9

Red River
below (30')
Adit Seep

11/8/94
S-9

MFQ398

12200
nd

8.5Jv
. 694

' no»
2340
22.1
15.2,

40600

5310
!^:i534;;;;i;ii;

nd
24

3640

nd
297
nd

20.5
190

H
Red River

above
Columbine

Creek

11/7/94
S-8

MFQ191

12600
nd

11,2Jv
601
1.2
nd

2900
20.5
14.-L

38400

5300
;;^;53&-;i^

nd
31.2
3980

^^^ )̂ĵ t3^^ :̂ĵ
nd

277
nd

20.6
237

G
Columbine

Creek

11/7/94
S-7

MFQ190

10500
nd

1.2Jv
78.5
0.46

nd
2490
12.5
13.1
21.2

26700

;;ii;i7420i;i;^
\\^~ram^

0.13
7.4

1030
nd

54.4
nd

136

F
Red River

below
Columbine

Creek

11/7/94
S-6

MFQ189

10500
nd

8.4Jv
567
1.1
nd

3020
16.8
12.7
71.1

33600

4560
!;;;;;;550;!ii;!!!i

nd
30.9
3130

238
nd

16.8
221

E
Red River

below
Goathill
Seep

11/7/94
S-5

MFQ187

10900
nd

6.1Jv
406
1 . 1
nd

2210
20.3
13.3..

31300

5090
466
nd

18.1
2540

245
nd

22.2
182

D
Red River

above
Capulin
Seeps

11/7/94
S-4a

MFQ188

13900
nd

7.4Jv
5.37

3230
18.7
19

33700

4640
;;!i!;1i08ai!!;i:i

3080

254
nd

18.9

C
Red River
between

per and low
Capulin
Seeps

11/7/94
S-4

MFQ186

i;i;;24200!;i!;i
hd '

9.2Jv
578

nd
1860
22.3
13.5

î î̂ ^^^?^^^^^

47600

5400
iiiiiii553;!ii;;^

nd
29.4
4330

nd
326
0.69
21.2

B
Red River
below (20')

Capulin
Seeps

(duplicate)

11/7/94
S-3

MFQ185

^i;195QjQi::;;i
"nd"
8.8Jv
569

nd
2150
23.9
14.6

41800

5680
;;;^501!!^^'

nd
32.5
3960

nd
290
nd

250

B
Red River
below (20')

Capulin
Seeps

11/7/94
S-2

MFQ184

^.isooo"^
•nd-
6.1Jv
5.08

nd
1980
20.7
12.2

38000

4970
468
nd

27.3
3390

241
nd

21.6
220

A
Red River

above
Pipeline
Crossing

11/7/94
S-1

MFQ182

12600
"•nd '-*•

11Jv
499

nd
2990
\8.5

34400

4670
;i;^1;3;1iQ;;i^;

nd

2890

232
nd

18.6

nd - not detected; Jv - estimated value is biased low
Stippled data are > 3 x background concentration (or detected when undetected at background location)

Additional shading for those metals representing CERCLA hazardous substances



Table 19. Metal Concentrations in Selected Seeps and Surface Water Bodies near the Tailings Ponds

Map Location

CLP ID#

Analyte (ug/L)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

Gen. Chem.
(ug/L)
CLP ID#

AIR
COD
TDS
TSS
NH3
Cl
NOX
TOC
TP04
S04

0
Embargo Rd. Seep

MFT959 MFT958
F UP

1 1 9
nd
nd

13.5
nd
nd

265000
nd
nd
nd
nd

1
45400

569
nd
nd

4140
nd
nd

90100
nd
nd
nd

SF1375

160000
nd

1633000
nd
nd

16000
nd

3430J
130

1005000

248
nd
nd

16.2
nd
nd

269000
nd
nd
nd
nd

1.7
47200

650
nd
nd

4350
nd
nd

92000
nd
nd

8.3

P
Irrigation Ditch
above Seep

MFT961 MFT960
F UF

1 1 1
nd
nd

27.4
nd
nd

49100
nd
nd
nd

109
nd

9190
8.8vJ

nd
nd

863
nd
nd

15400
nd
nd
nd

SF1376

71800J
8410

273000
nd
nd

3630
130

3000J
nd

121000

971
nd
nd
32
nd
nd

46800
nd
nd
nd

963
nd

8970
36.4

nd
nd

1 1 1 0
nd
nd

ND
nd
nd
nd

Q
Irrigation Ditch
below Seep

MFT957 MFT956
F UF

136
nd

1.2
26
nd
nd

45700
nd
nd
na

1 1 6
nd

8500
15.8

nd
nd

791
nd
nd

14700
nd
nd
nd

SF1374

71800J
6840

304000
nd
nd

3860
130

2890J
1 1 0

127000

1050
nd
nd

37.7
nd
nd

52900
nd
nd
nd

1160
1.4vJ
9910

65
nd
nd

1390
nd
nd

ND
nd
nd
nd

R
#002 OUTFALL

MFT963 MFT962
F UF

148
nd
nd

27.1
nd
nd

277000
nd
nd
nd
nd
nd

46400
1820

nd
nd

3520
nd
nd

91700
nd
nd
nd

SF1377

158000J
nd

1580000
nd
nd

15600
nd

2560J
160

973000

135
nd
nd

27.3
nd
nd

291000
nd
nd
nd

19.9
nd

47400
1860

nd
nd

4010
nd
nd

91600
nd
nd
nd

S
50-W of 002 OUTFALL

MFT965 MFT964
F UF

40
nd
nd

57.5
nd
nd

123000
nd
nd
nd

33.4
nd

20700
1 1
nd
nd

1060
nd
nd

48000
nd
nd
nd

SF1378

167000J
nd

679000
nd
nd

12300
nd

2840J
100

290000

149
nd
nd

60.8
nd
nd

119000
nd
nd
nd

251
nd

20800
10.9vJ

nd
nd

1370
nd
nd

46700
nd
nd
nd

F - filtered sample; UF - unflltered sample
nd - not detected; J - estimated value; v - value Is biased low



Table 20. Loading of Sulfate and Selected Metals into the Red River by Stream Segment during ESI Sampling

Location:

Abv. Molycorp Mill
Below Columbine Crk.
Goathill Gulch
BIw Capulin Canyon
Eagle Rock CG
FS Ranger St.

Location:

Abv. Molycorp Mill
Below Columbine Crk.
Goathill Gulch
BIw Capulin Canyon
Eagle Rock CG
FS Ranger St.

Location:

Abv. Molycorp Mill
Below Columbine Crk.
Goathill Gulch
BIw Capulin Canyon
Eagle Rock CG
FS Ranger St.

Location:

Abv. Molycorp Mill
Below Columbine Crk.
Goathill Gulch
BIw Capulin Canyon
Eagle Rock CG
FS Ranger St.

Flow (cfs)*

18
25.8
27

27.8
28.5
29

Flow (cfs)

18
25.8
27

27.8
28.5
29

Flow (cfs)

18
25.8
27

27.8
28.5
29

Flow (cfs)

18
25.8
27

27.8
28.5
29

S04 cone.
mg/l .
74
71
106
1 1 8
122

Alcone.
mg/l
1.07

0.856
1.27
2.05
2.59

Mn cone.
mg/l

0.195
0.208
0.495
0.603
0.851

Zn cone.
mg/l

0.061
0.057
0.123
0.153
0.205

S04 gain
(flow x cone)

1332
1832
2862
3280
3477

Total Gain =

Al gain
(flow x cone)

19.3
22.1
34.3
57.0
73.8

Total Gain =

Mn gain
(flow x cone)

3.5
5.4
13.4
16.8
24.3

Total Gain =

Zn gain
(flow x cone)

1.098
1.4706
3.321

4.2534
5.8425

Total Gain =

Mass gain

499.8
1030.2
418.4
196.6

2145

Mass gain

2.8
12.2
22.7
16.8

54.6

Mass gain

1.9
8.0
3.4
7.5

20.7

Mass gain

0.4
1.9
0.9
1.6

4.7

% of total gain

31.8
liililBl̂ Sl̂ llililillBII

26.6
12.5

% of total gain

5.2
22.4

iiiiiii'iiiaî iiî iisdiiiii
30.8

% of total gain

8.9

16.4
36.1

% of total gain

7.9
llilMlliiBSaillliriilM

19.7
33.5

Moly Mill to Columbine Ck.
ilffillgiifltlil̂ lî ttjIiiBl̂ liSlllilllillll
Goathill to BIw Capulin Cyn
BIw Capulin Cyn to Eagle Rk CG

Moly Mill to Columbine Ck.
Columbine to Goathill Gulch

BIw Capulin Cyn to Eagle Rk CG

Moly Mill to Columbine Ck.
iiiiiiiaitirfiiitiiisiiiinflî iiiiiiiiaiiti
Goathill to BIw Capulin Cyn
Btw Capulin Cyn to Eagle Rk CG

Moly Mill to Columbine Ck.
l||iliiarii,MlM!̂ Gililll̂ Bî ^̂ ^̂ ^
Goathill to BIw Capulin Cyn
3lw Capulin Cyn to Eagle Rk CG

• Flow was estimated by applying (low rates Irom Vail 1993 to gaufied flow of 29 cts.
Shaded data represents reach of Red River demonstrating highest gain



Table 21. Sulfate Gain Observed in Red River between Molycorp Property and USFS Ranger Station

Nov.7, 1994

BIw Hanson Crk
Abv Moly Mill
Abv Col. Crk
Goathill Gulch
BIw Cap. Cyn
Eagle Rock CG
FS Ranger St.

flow (cfs)

13.9
14.4
15.5
20.5
21.1
21.6

25

S04 cone.
(mg/l)

59
74
89

106
1 1 8
122

S04 gain

820
1066
1380
2173
2490
2635

0

Gain w/in
stream
reach

246
314
794
317
145

1815

% of total gain

13.5
17.3

|!lil|!liBlllliillii!llliiili4li3BJ
17.5
8.0

Hanson Crk to Moly Mill
Moly Mill to Columbine Ck.
lieiti!jiliiiiijlilili|:l|!i|li(IBII||IBi|
Goathill to BIw Capulin Cyn
BIw Capulin Cyn to Eagle Rk C

Feb.16, 1993
(ref. 28, App. 2. 3)

BIw Hanson Crk
Abv Moly Mill
Abv Col. Crk
Goathill Gulch
BIw Cap. Cyn
FS Ranger St.

flow (cfs)

13.9
14.4
15.5
20.5
21.1

22

S04 cone.
(mg/l)

33.81
45.17
57.06

105.38
1 1 2 . 1 3
125.77

S04 gain

470
650
884

2160
2366
2767

Gain w/in
stream
reach

180
234

1276
206
401

2297

% of total gain

7.9
10.2

î;!::;;;'̂ ';̂ ;!!;!!;:]:;̂ ;!1!:]-!.''̂ ?!'!̂ ;:!iiiissi'iiiaiiiiiiiiiiiiisisniaaiaii
9.0

17.5

Hanson Crk to Moly Mill
Moly Mill to Columbine Ck.
;ii|}ij)Biiilj|ilti|@li((ij;Il|l!lHI|l
Goathill to BIw Capulin Cyn
BIw Capulin Cyn to Ranger St.

Oct. 22, 1992
(ref. 28, App. 2, 3)

BIw Hanson Crk
Abv Moly Mill
Abv Col. Crk
Goathill Gulch
BIw Cap. Cyn
FS Ranger St.

flow (cfs)

15.8
16.1
17.6
23.3

24
25

S04 cone.
(mg/l)

66
85

1 1 4
132
140
153

S04 gain

1043
1369
2006
3076
3360
3825

Gain w/in
stream
reach

326
638

1069
284
465

% of total gain

11 .7
22.9

10.2
16.7

Hanson Crk to Moly Mill
Moly Mill to Columbine Ck.
lilliaijIilltlGIathilJiliaillKIIBII
Goathill to BIw Capulin Cyn
BIw Capulin Cyn to Ranger St.

Nov.29,1988
(ref. 28, App.2,3)

BIw Hanson Crk
Abv Moly Mill
Abv Col. Crk
Goathill Gulch
BIw Cap. Cyn
FS Ranger St.

flow (cfs)

10.7
10.9

12
15.8
16.3

17

S04 cone.
(mg/l)

46
65
98

106
121
137

S04 gain

492
709

1176
1675
1972
2329

Gain w/in
stream
reach

216
468
499
297
357

1837

% of total gain

11 .8
25.5

16.2
19.4

Hanson Crk to Moly Mill
Moly Mill to Columbine Ck.
i<i)taiffi@ioiitoiiî a(hiiiii@iiiiiiii
Goathill to BIw Capulin Cyn
BIw Capulin Cyn to Ranger St.

Nov.25, 1988
(ref. 28, App.2, 3)

RR@Elephant CG
Abv Moly Mill
Abv Col. Crk
Goathill Gulch
BIw Cap. Cyn
FS Ranger St.

flow (cfs)

16
20
19
27
29
30

S04 cone.
(mg/l)

46
65
98

106
121:
137

S04 gain

736
1300
1862
2862
3509
4 1 1 0

Gain w/in
stream
reach

564
562

1000
647
601

3374

% of total gain

16.7
16.7

19.2
17.8

Hanson Crk to Moly Mill
Moly Mill to Columbine Ck.
iiiiilIiî iBil̂ l̂ t̂lliMIIIG ÎBffl
Goathill to BIw Capulin Cyn
BIw Capulin Cyn to Ranger St.

Shaded data represent reach of Red River demonstrating highest S04 gain



Table 22. Metal Concentrations in Residential Areas near Tailings Ponds: South

Map Location

CLPID#
Soil Type*

Analyte (mg/kg)
Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

Average Metal
Cone. in Tailings

(N=8)

8050
nd

0.78
87

1
0.2

16250
40
10

188
16693

58
7743

471
nd
?nW

4761
nd
nd

137
0.5
35

121

Highest Metal
Cone. in Background

Soil

Sedillo Soil Type*

3180
7.3

0.84
54.1
0.21

nd
1230

4.2
3.3
7.0

7780
13.5

1120
317

nd
4.0

1100
nd
nd

45.8
nd

8.7
38.4

Ratio of Cone.
(tailings/bckgrd)

2.5
na

0.9
1.6
4.3
na

13.2
Q R^•u

3.2
26.9

2.1
4.3
6.9
1.5
na

7.5
4.3
na
na

3.0
na

4.0
3.1

17
Change
House

MFT934
Sedillo

8290
nd
1.9

157
0.63

nd
5360.0

IZ.O

7.3

11700
33.7

3520.0
527

nd
KBm::::;;:;;:;:::;:;:?.};̂ :;̂ ;:;:;:;::¥:::: :;:::::;™::::::t:<3;0::

1650
nd
nd

56.7
nd

18.6
63.7J

15
Feliciano

Rael

MFT937
Sedillo

7140
nd

1.5
108

0.56
nd

2490.0::-:::-:-:::-::::;::: '^'•^'••'••A'-
igSiiSMSa îaQ^Sj;

9.1
20.1

14200
17.3

3350.0
541

nd
:a¥;;aH:::aK;;™j:3.;u::

1650
nd
nd

49.4
nd

19.3
57.8J

14
Roger
Hen-era

MFT938
Sedillo

7070
nd

1.3
156

0.58
nd

8670.0
mmm^

7.1
20.3

11300
21.7

3710.0
548

nd
iliillMl

2960
nd
nd

97.8
nd

14.8
80.8J

16
Cecil
Clines

MFT939
Sedillo

8300
nd
1.4

121
0.49

nd
3060:::-:-::-: ::;^::^: i-^^i^-ff1mm^mmsSi

8.7

15400
15.7

3830.0
469

nd
s:;:::;$::a::̂ ™;:::::i:0ib;

1650
nd
nd

89.9
nd

21.9
52.4J

Benchmark
(ref. 2)

oqnn&.^Uw

ne

12000

* ref.5
** Cancer Risk Screening Concentration (ref. 2)
Shaded data are CERCLA hazardous substances which are > 3 x background concentrations.
J - estimated value; nd - not detected; na - not available or calculable



Table 23. Metal Concentrations in Residential Areas near Tailings Ponds: North

Map Location

CLPID#
Soil Type*

Analyte (mg/kg)
Al
Sb
As
ci-
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K
Se
Ag
Na
Tl
V
Zn

Average Metal
Concentration

in Tailings

(N=8)

8050
nd

0.78
87

1
0.2

16250
40
10

188
16693

58
7743

471
nd
30

4761
nd
nd

137
nd
35

121

23
1/4-mile north

of Questa
Jr. High

(Initial background)
MFT945

Sllva

13600
nd
nd

187
0.75
0.98
4670
13.2
7.1

14.4
17200
16.2vJ

4100
493

nd
12.4

2650
0.21J

nd
86.9

nd
24.8
49.3

24
Cerro Rd.

# 1
(background)

MFQ-082
Silva

9790
nd

4.7
156

0.72
nd

2570
13.1

10
17.4

17500
20.3
2550
655

nd
11

1850
1.1J

nd
86.2

nd
36.1
48,5

25
Cerro Rd.

#2
(background)

MFQ-083
Silva

8950
nd

4.4
159

0.79
0.57
2280
13.7

12
24.3

19400
23.5
2590
789

nd
11.6

2230
0.92

nd
79.6

nd
33

65.3

26
Cerro Rd.

#2
(duplicate)

MFQ-084
Silva

13700
nd

5.5
1QR

0.97
0.65
2580
17.7
14.3
29.2

25000
24.9
3220
904

nd
14.3

2910
1.4J

nd
105

nd
41.3
85.3

Average
Background

Concentration

Silva Soil Type

1 1 5 1 0
nd

3.7
•I 70

0.81
0.55
3025
14.4
10.9
21.3

19775
21.2

3115
710

nd
12.3

2410
0.23

nd
89.4

nd
33.8
62.1

Ratio of
Concentrations
(tailings/bckgrd)

0.7
na

0.2
0.5
1.1
0.4
5.4
2.8
1.0
8.8
0.8
2.7
2.5
0.7
na

2.4
2.0
0.0
na

1.5
na

1.0
1.9

22
Questa
Jr. High
School-2

MFT931
Silva

12300
nd

2.3
218
0.88

nd
9970
1 1 . 8
8.7

19.5
15000

18.7
4100

589
nd

12.6
3040

nd
nd

104
nd

19.8
60.7J

20
Questa
Jr. High
School-3

MFT932
Silva

8000
nd
2

196
0.67

nd
7680

8.2
7.7

16.9
10700

15.8
3100
504

nd
9.2

1700
nd
nd

61.6
nd

19.9
42.1J

21
Questa
Jr. High
School-3
(duplicate)
MFT933

Silva

10900
nd
nd

195
0.69

1.2
7010
1 1 . 5
6.7
16

14300
3.3vJ
3700

518
nd

11.2
2070

nd
nd

73.5
nd

22.4
44.1

18
Arch

Trujillo

MFT935
Silva

8710
nd

2.5
167

0.62
nd

13700
9

6.6
16.4

13200
16.4

3980
457

nd
1 1 . 5

2090
nd
nd

93.7
nd

24.5
52.6J

19
Romolo
Martinez

MFT936
Silva

8650
nd

1.5
192

0.62
nd

14000
14.5
7.8

30.2
12500

48.4
4280

542
nd

14.3
2630

nd
0.81
85.6

nd
21

' ref. 5
J = estimated value; v - value biased low
nd = not detected; na = not available or calculable
Note: Shaded datum Is > 3 x background but also > average concentration in tailings
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Table 4 Summary of Groundwater Analysis by NMED of Private Wells and Monitoring
Wells Below (South) Molycorp Tailings Ponds (in ppm)

Well Location

P-1

P-4a

P-4b

P-5

P-7

P-8

MW-1

MW-2

MW-3

MW-4

MW-A

MW-C

Ownership Date Sampled

Herrera 2-4-87
5-26-87
3-28-88

Rael 2-4-87
5-26-87

Rael 2-4-87
C>-2R-R7

T Durane

S Durane 2-4-87
5-26-87

J Durane 5-26-87

4-19-88

TDS

1406
1 3 1 6
1652

792

356
270

982

274
260

186

1360

1446

928

1 1 1 4

844

1224

S04

325
837
875

<10

93
RR

504

78
79

32

750

815

465

545

425

645

Cd

<0001

<0 1

<0001

-

<0001

<0 1

0006

<0 005

Cr

<0005

<0 1

<0005

-

<0005

Cu

<0 1

<001

-

<0 1

Mn

<005

-

<005

1 2

Pb

<001

<01

-

<001

Zn

02
<01

0 2
0 1

-

03
0 2

ref 39



SCIElMTIFIC LABORATORY DIVISION
70'0 Camino de Salud NE

Albuquerque , NM 87106 841-2570
--.•v. <-^*—-
•v.3tte&fia»,'c. . . ,-„;].

REPORT TO:

^ 0 - tC l Q ^ r J^ '^ i^-^
P-J - &^ ^(^

S.L.D. No. OR- 4-/<^ /r * Ĵ

DATE RFC. 3 ~ 3 /~^^

PRIORITY

6 ̂  PHONE(S):

; COUNTY:COLLECTION CITY:

COLLECTION DATE/TIME CODE: (Ye»r-Month-D»y-Hour-Minuie) | ̂  I ^ I 0 | "? | Z | ^ | < |-0
3 C- - -< l • -!>'•'——i.-.s-" -3-1 • i b"

LOCATION CODE: (Town*nip-fi.»n(e-5ection-T;r»ct«) | I I -'- I '

USER CODE: I ^ I c^ I 3 1^ I h SUBM1:TTER: A ^- 01 ~~-- •

SAMPLE TYPE: WATER "^J, SOU- [_], FOOD |_|. OTHER:__________VW

Thi* (onn »ceomp»nie» SepHun Vim,
Sample* wen preierved u foUoin:
| | NT: No Pr—rvtion; SuBpIc •loiid it room ••emp«r»iun.

_J~~1 P-Ict Sunpl*' itored m m ic« b»th (Not Froien).
[^]~P-N» S 0 S»mpie Pre—rved with Sodmm Thio«ul£»ie to remov* chlorine miduil.

AKALYSES REQTTESlcD: Pleuc check the ».ppropn*t« box(e«) txlow to indidtt the typ< of »n»lytic»i •creeni
required. Wbeoever pouible lut ipecific compoimdi *uJpected or required.

PTTRGEABLE SCSZEKS
I | (753) Ahphitic He»o»p»c€ (1-5 C»rbon*)
! | (754) Arom*rie t: H»logenxlt»i Purye»ble*
i _j (765) Mau Spectrometer Pur;eable*
! | (766) Tnh»iom«tb»ne*

Other Specific Compound* or ClaJie*

an3
a

EXTRACTABLE SCREENS
\^] (751) AhpnAtie Hydroc»rbon*
^~^ [7:3; o»»«/;';eutr»i Extr*ct»bt€»
r~l (758) Eerbicidet, 'Chloropntnoxy »cid
;_; (759) Htrsicw, Tn»»ii-«t
I | (760) Oryanoehlonne Pe»ticide»
I [ (761) Orr»nopho«ph»te Petticide*
3 (767) Polychlonnited Biphenyu (PCB't)
^ \ (764) Psiynucitir Aromitic Hycrocrsons
[̂ [' (76:) SDWA Pesticides i: Herbicides

RMnu-iu: c' _ - - I' \ OS U-€_ ( r ̂  r

FIELD DATA;

pH=______; Conductivity=_____umho/cro »t _____'C; ChJonne Reiiidu»l=_____mg/1

Dinolved Oxygen=_____Tie/I; AUt»Unity=_____nig/1; Flow Rate_____ ____,'____

Depth to w»ter _____ft.; Depth of well_____':.; Perforation Intervnl

SaJnpling Location, Metbodf uid Rem&riu (i.e. ooor», etc.)

ft.; C»*mc-

I certify that the reiulf in thu block iceunitiy reflect the reiulf of my Geld &n&lyie>, ob»erv»tioni &nc
activitie«.(»ignature collector)-______________________________ Method of Shipment to the Lib

CHAIN OF CUSTODY

I certify that thr lunpl* wu trm*ferred (rori

&t (locition) ______________________

to

&nd th»t

the »c*t*meni> m thi* block »r« correct. Evidintiiry Scan. Not S«ued i | OP. S*>~ii lni»ct: Yet No



SCIENTIFIC LABORATORY DIV.^ION.^
700 Caniino de Salud NE ^7

Albuquerque, NM 87106 841-2570

REPORT TO:

^n- ^i0 . ^.r^J cJ^^r-
'P-O. fe^ • ^c^

COLLECTION CITY:

S.L.D. No. OR. -V/7 ^^

DATE REC. "3 - 3 /" S'^

PRIORITY _______________

PHONE(S): ______________

COUNTY: ________

COLLECTION DATE/TIME CODE: (Yw-Month-Dty-Hour-Mmutel
7 C. •J -1 I '

LOCATION COD2: (Townihip-R&n(e-SKtion-Tr»cti)

/ i6
"S-^ ' l 6 "

USER CODE: 1 ^ I"? I 3 I0 I I SUBMITTER: (_". • ^ 'i, o , TT-) CODE:|

SAMPLE TYPE: WATER '^j, SOIL |_J. I'0015 LJ. OTHER_ r '̂̂ r?^-^""?^^LIJi&nibir'---. 1,\.•/ —— ' •

Thi» form »ccompanie« / ^ Stptmn V^^d*, ____ Gl»** JU(I, md/or
Simple* were prc—rved u (oUow*: I'JIM 1 5 ^88'.| | NP: No Prfemtion; Sunple »lor»d kt room temp«r»mrt.

Q- P-Ic* Sunpic nored in u ic* b»th (Not Froitn). L r'lnir'P 1"''-'" Ti'^RiUr'S WASTE
| | P-N» S 0 Sftfflpi* PrCT*rved with Sodium Thiotfullale to rimove chlorine reiiduilL rn'tm
— 2 ; S uliilLAJ

AKALYSES B.EQXTEirria.J: Pleu« check th» »ppropn»M box(e*) DCJOW to iiidic^w tb* typ* at uuiytical tcmiu
rKiuirfrd. Woea*v«r pouibi* lut ipedfic compouadi «u»p«cied or required.

S (7S3) AliphAtic HudipK* (1-5 Cu-booJ)
' (754) Aromiuc t: E&lofena.l«d Pury»»bit»

Q ',7?t' Mm £ptc^-;=t^- Pu î&b;*-
j | (766) Trih»lomcth»n««

Other Specific Compoundt or Cliiwe*

Da

KXTKACTABLE SCREEHS
| ] (7S1) Ahph»tic Hydrocarbon*
Q (75S) B—t/Neutnl Extraeabi**
r'~ ("Sc) IItr-iicKiCT, C hlorophcicxy »cic
r~l (7S9) Herbicidt, T-"""«•
[̂ ] (760) Orginochlohnt Pettiddc*
r~T (761) Orranopho«ph»tt Pe*ticidc»
Q (767) Polychionnated Bipniayl* (PCB'»)
[̂ ] (764) Poiynucl*»r Arc îici; Hysroe&rbons
Q. (76;) SDWA Pfticidt* i: Hfbieidei

P.C.-WI ^ (̂ -•̂  los Ik-,r/g ,'̂  L~xi\l ^—^'>^eJ '$.•^^11 ^c

FIELD DATA;
o

pH= ; Conduetivity=______umho/em »t _____ C; Chlorint R«iidu&!=_ _mg/l

Dinolvd Oxytth=_____ni(/l, AUt»linity= ____mg/1; Flow R»t«_____ __

Depth to witer ft.; Depth of will ^^^^ ft . ; Perforation Lntervil ____-____ft.; Caiinf:

SimpUng Location, Methodf uid Reni&riu (i.e. odon, etc.)

; certify that the reiulo in tbil block »ccu.r»tciy reflect the re*ult< of my field &n&ly>ei, ob*erv*tionJ md
»ctiviti«».(»ign»turt collector):_____________. ____________ Method of Shipment, to the L*b:

CHAIN OF CUSTODY

I certify th*t '•hr i&niple wu trmiferred trsm

it (loc»tion) &nd tl-.t;

the »t»t*cnenn in thil blocx »r« correct. Eviaentiuy S<»i»: Not S*aJ*d | | OR S«&1< Int»ct: Ye« 1 1 So ' • !

Signtture* _________________



New Mexico neaitn ano £n»iro"Tie"l C'eoanme.nl
SCIENTIFIC LA80RATC DIVISION

'"iTfc- TOOCaminoOflSaiudN.
AlbuQirraua. NM 87106

HEAV\ ^lETAL ANALYSIS FORM
Telephone: (505)841-2500

Date
Received
COLLECTION DATE J

- ̂ .r •^
t T3

L a b - . ^
No..-— '— •' /-

OCE: yy
^

mm

-A.

dd
i^

User-
Code
hh
•̂i

•mm

-'s'

• D 59400 D 53400 Q 53300
H 59300 n 59500 [3 5^ "S<-^

COLLECTION SITE DESCRIPTION
'L. - < ur ^ . •

COLLECTED BY: -. -Ji-n '.Z, ^ ..̂  r ' ^ I d
/- A î  p i T^

TO: OWNER:

GROUND WATER 6 HAZARDOUS WASTE B
NEW MEXICO EID/HED
PO BOX 968 - RUNNELS BUILDING
SANTA FE, NM 87504-0968
ATTN: (J^ ^rk\ A A<:,3, |7)
PHONE: S:^-l - 2 ̂  ̂ _____ STATION/ WELL CODE:

SITE LOCATION:
County; \ :;<o ^

Towruhip, Ruic, Section. Tr»ct: (10N06E24342)
1 1 1 + l i + l + l l l

/ o ^ - - 5-71 a'-l • 1^ ^t ' c S "
LATITUDE, LONGITUDE:

SAMPLING CONDITIONS:
D Bailed Q^ Pump
D Dipped D Tau

pH(00400)

^ • c }

Conductivity(Uncorr.)
<?<-i(^:. umho

Water Level:

Water Temp.(00010)

l 1 . 0 °c "-

Discharge:

Conductivity at 25WC
(00094)

iimho

Sample Type:
,^AO$ c,\

FIELD COMMENTS:

SAMPLE FIELD TREATMENT
Check Drooer boxes:
Q WPN: Water
Preserved w/HNO-
Non-Filtered

[2s WPF: Water
Preserved v/HNO
Filtered -

LAB ANALYSIS REQUESTED:
"Q ICAP Scan
Mark box next to natal it AA
is recruired.

ANALYTICAL RESULTS (MG/L)
ELEMENT ICAP VALUE AA VALUE
Aluminum • •'-O.L
Bariun ^o.
Berylliun . •'•o.
Boron <o.
Cadaiun '^o.
Calciua. i^c>'
Chromium •<o.
Cobalt ^b.^5
copper •<?.
Iron ^&.|
Lead ^.
Magnesium 3.^.
Manganese ^o,D5
Molybdenum 0.5
Nickel ^0 .

'S <r>,cc>

0 <o.ooS

H ^t>-c>\

EJLJaUINT 1CAP VAUJii AA VALUE
Silicon ^.7
Silver • <o .\. '
Strontium £>,^

. Tin ^0 ,1
Vanadium , ^o. \
Zinc ^ 0 . 1

. Arsenic • .\^i<o,ooS
Selenium Q<o.oo5
Mercury S < o.oaos

D
D
Dn . -
n
n

LAB COMMENTS:

ICAP Analyst:
Analysis Date:

Reviewer:
Date Review



New Mcnco neaiin ana Enviionmeni Department
SCIENTIFIC LABORATC 'IV1SION
TOO Camino 09 Salud N&
AIDuduWQua. NM 87106

HEAVY .1ETAL ANALYSIS FORM
Telephone: (505)841.2500

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY: -. . \ M ^ ^
/- .A^DiT"^ .. r. Z\ ^oF(^

-/ t l̂-^
Lab ., ,No^rc'/"' / - s ;

yy
^'.r

nm dd
^r

User D 59400 Q 53400
Code n 59300 D 59500
hh
^L

nun COLLECTION SITE
<-Z f L ^ , , ,

> M t D -^ ^, i . . - . ,''

Q 53300
13 S"'-! ^C'

DESCRJ
•c f „
r ' . ^,

LPTION

(•' ' •

^ L\. "5
TO:

GROUND WATER 6 HAZARDS WASTE BUREAU -..onoUSt̂  LOCATION .̂
NEW MEXICO EID/HBfr ntiNO^^1^^ County: i

PO BOX 968 - RUNNELS BUILDIN̂ 0 BU^^"
SANTA FE, NM 87504-0968 Towiuhip, R*nt«, Section, Tract: (10N06E204!)

l l l + l l + l + l l l
C^ ̂ .̂  A A<:o, i7)ATTN:

PHONE: ^^ 1 -2 •~>^ -(____ STATION/ WELL CODE:
^ ^;' S 'S ' " / <l^;• 3-l ' Q^-"

LATITUDE, LONGITUDE:
SAMPLING CONDITIONS:

D Bailed Q^Pump
D Dioped D Tao

pH(00400)

'L^ ,
FIELD COMMENTS: / /

Conductivity(Uncorr.)

^0^ uaho

Water Level:
(^ '

Water Teap.(00010)

I Z - r "c

Discharge:

Conductivity at 25"C
(00094)

uaho

Sample -Type:
^•^n^^

SAMPLE FIELD TREATMENT
Check Drooer boxes:
Q WPN: water
Preserved w/HNO
Non-Filtered -

Q. Wpy: Water
Preser%red v/HNO-,
Filtered

LAB ANALYSIS REQUESTED:
"Q ICAP ScanMark box next to metal if- AA • .
is reouired.

ANALYTICAL RESULTS (MG/L)
ELEMENT ICAP VALUE AA VALUE
Aluminum <-<9.
Barium ^-o.
Beryllium ^o.
Boron •<;>.
Cadaium <o.\ E (TO, 001
Calcium /70.
Chromium '<Q.
Cobalt <o,o5
Copper <~o.
Iron ' -<^>.
Lead -^D.
Magnesium 3.5.
Manganese ^o.t>S> .
Molybdenum . ^-o.
Nickel -<o.

Q OiOOlD

B ^o.0 '

ELEMENT ICAP VALUE AA VALUE
Silicon ^.7
Silver , £.0.
Strontium 1.0
Tin <-o,\
Vanadium •< o, \
Zinc <o.

• Arsenic ^ ̂ o»r
Selenium . £L<o,oo.S"
Mercury Q <-o,a£>o5'

D
D
D

• . . n
D
n

LAB COMMENTS:

ICAP Analyst: ^0

Analysis Date: \S/3/88

Reviewer:

Date Review,)

= o_/u^
ia2d: -7/r/T7



New Menco neann ana Environmeni Sepanmeru
SCIENTIFIC LABORATO' IIVISION
TOO Camino oe Salua N1
Albuquerque. NM 87106

HEAVY METAL ANALYSIS FORM
Telephone: (505)841.2500

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY:
• MZ- o i T

./W ft
-0

^W-W
yy
££:-

•mm
L ^

dd
in

User Q 59400 Q 53400 Q 53300
Code H 59300 D 59500 E ^ ̂ ^
hh
H

•mm

/ L
COLLECTION SITE DESCRIPTION

/L. I - c.^ ^
c-'i-n '.Z, • ' . ,.., r ' ^. l ̂..-

^> ^J '-f
TO: OWNER:

y——»l» 1 J .̂ll-».r»-.... »!l |r-.—««,^.-^>^^iri^^/'i^ir?1
GROUND WATER 6 HAZARDOUS -WASTE BUiOlAU' \
NEW MEXICO EID/HED i ^oo
PO BOX 968 - RUNNELS BUILDSrti ^ '
SANTA FE, NM 87504-0968 — Townitup, RAnn, S*ction, Tnct: (10N06E24342)?;;;A?^::^S mv: 1 1 1 + 1 . 1 + 1 + 1 1 1

SITE LOCATION: ^
County: ______"T.^ ^

ATTN:
PHONE: STATION/ WELL CODE:

-^ <-/ 2 ' o-l" (Of •̂  ' 2-^ •••._
LATITUDE, LONGITUDE:

SAMPLING CONDITIONS:
D Bailed D Pump
D Dipoed D Tap

pH(00400)

G-^
FIELD COMMENTS: ' - '

Conductivity(Uncorr.)

/ c56^ unho

Water Level: .^•r".
Water Tenp.(00010)

i S ' C "c

Discharge:

Conductivity at 25"C
(00094)

limbo

Saaiple Type:

SAMPLE FIELD, TREATMENT
Check Drooer boxes:
G WPN: Water
Preserved v/HNO-
Non-Filtered -

Qs WPF: Water
Preserved v/HNO,
Filtered -

LAB AKRT.YSIS REQUESTED:
'Q ICAP Scan
Mark box next to metal if AA •
is reouired.

ANALYTICAL RESULTS (MG/L)

Aluminum . ^-(5.
Barium - ^.6.1
Beryllium «s.
Boron " <:>•
Cadmium <r>.
Calcium y-?o.
Chromium ^o-
Cobalt ^0.05 v
Copper ^<3.
Iron - tf9.
Lead •< D.
Magnesium Jj'^.
Manganese <-:?,() .5 '
Molybdenum 6>.
Nickel . -o,

'̂ ] ^ a , oo /

0 <: 6 . 00.5-

n (/ o . o /

, ^ ' •

ELEMENT ICAP VALUE AA VALUE
. . Silicon ' ^,£

Silver . - ^o-
Strontium (•/
Tin . •'o,
Vanadium <• o.
Zinc <o.
Arsenic

• Selenium
Mercury

• .D
n- .
n

. : • n
n

^ (/ o', o o-r
Q^ •O.; 06 5"

Q ^ 0 . 0 0 Oj^

• D

LAB COMMENTS:

ICAP Analyst:

Analysis Date:

Reviewer:

Dato Revxeved:



Mew Mexico neann and E'—ironmeni Oesanmerii
SCIENTIFIC LABORATD'" •'IVISION

^Jl̂ - 700 Camino ae Saiud NE .
AIDuQueraue. NM 87106

HEAVY METAL ANALYSIS FORM
. Telephone: (505)841.2500

Date
Received
COLLECTION DATE 6 T3

COLLECTED BY: -.
Alz-DiTu

y^w •^^p-/yo
OSE:

\^ (^ 'L—

TV
n

•mm dd
i n

User Q 59400 Q 53400 Q 53300
•'Code D 59300 D 59500 (3 <^ 'SC)

hh
fO

auaJ COLLECTION SITE DESCRIPTION
^ . /L ,: ,/ ^ ,.

-'i-ri ' - • .., r * ^--/

• - CL

TO: OWNER:

GROUND WATER 6 HAZARDOUS -WaSCTC^GBSAtT'W
NEW MEXICO EID/HED n.i±)_—>—L'2-:,l-llblJ --•'.. i, ' . - ' ^_- County: ____\ ̂ <.oS
PO BOX 968 - RUNNELS BUILDING>—-'
SANTA FE,NM 87504-0968 : . ̂  ^ .̂ ̂ 8 ro»n«hip, R&nc, St'tion, Tr»ct: (ION06E24342)

+ 1 1 + 1 4 .
ATTN: (^c^ .̂'1<1' .4 A<:.Q| i'̂ ) ' " "' -«p^i^ W
PHONE: •?, 2 •• - 2 •~> ^ -i_____ STATION/'WELL" CODE:

-2,0 '- ^ | ' •5 0 • 1

LATITUDE, LONGITUDE:

7^, ~ - ^^SITE LOCATION;

(05- 3-)' /Z "

SAMPLING CONDITIONS:
D Bailed HPuap
D Dipped q Tap

Water Level: Discharge: Sample Type;
,,-̂ -r̂ . ̂

pH(00400) Conductivity(Uncorr.)

l ^ - i 0____nmho

Water Temp.(00010)
o,c

Conductivity at 25 C
(00094)

umho
COMMENTS:

SAMPLE FIELD TREATMENT
Check orouer boxes:
Q WPN: Water
Preserved v/HNO-
Non-Filtered

Q̂  WPF: Water
Preser\''ed w/HNO-
Filtere-d •'

LAB ANALYSIS REQUESTED:
^ ICAP Scan
Mar)c box next to metal i; AA
is reouired.

ANALYTICAL RESULTS (MG/L)
ELEMENT ICAP VALUE AA VALUE
Aluminum <-o.
Barium ^o.
Berylliua -̂ o.
Boron 'v>. \
Cadmium ^o.
Calcium SSO.
Chromium <o.
Cobalt ^>,0-5
Copper • ^-0 •
Iron oA
Lead ^
Magnesium V^,
Manganese ^.O.D^
Molybdenum 7,^
Nickel ^0

'E'l ^ c ' o t > '

'El <: 0 > OB-S"

n ^ 0 , 0 1

ELEMENT ICAP VALUE AA VALUE
Silicon , -3.fc>
Silver -tO.i
Strontium /,fc?
Tin ^Oi
Vanadium ^o,
Zinc ^o.
Arsenic
Selenium
Mercury

D
D

, n
n
n

^ .̂ o / a o S"
Q^ Z- .0 . »0-^

Q ^o, ooos-
D

LAB COMMENTS:

ICAP Analyst: 'yP Reviewer:
Analysis Date: '-f/s? /o^ Date Review



New Mexico "eaiin ana Environment Oeoanmeni
SCIENTIFIC LABORATT DIVISION

^iTfc- TOOCaminoOeSaludNl-
A10uqu«rqu«. NM 87106

HEAVY METAL ANALYSIS FORM
Telephone: (505)841-2500

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY: „
,/- • A 7- 0 i \ u

//\^\^
Lab ,
No.^-C^-W

yy^"<
•mm dd

I."'!

User Q
Code H
hh
/3

mm
J^

59400 D 53400 Q 53300
59300 Q 59500 j3 '̂-i "^(^

COLLECTION SITE DESCRIPTION
f^.i ' / ^ ̂

-i-r) '̂  .', ,,., r • t^, 1 r-
•-'

^^ I
TO: OWNER:

GROUND WATER & HAZARDOUS "WiS r̂̂ CTREKU^^ ~•J'i";'SITE LOCATION:
NEW MEXICO EID/HED p^
PO BOX 968 - RUNNELS BUILDING.
SANTA FE,'NM \ 87504-0968 'j "

ATTN:
PHONE:"

•Jli i' ' "

C^ .̂̂ n .4 A^t3i |rg^"^ •.:;.!E^;:^;,:']^S V;AST1
S?-' - 2 -)^ •;____""""STAT50B/ WELL CODE:

1 County:_

owruhip, Rxnc, Sttion, Tnct: (10N06E24342)
I I 1 + 1 I ' + I + I I I

LATITUDE, LONGITUDE:
SAMPLING CONDITIONS:

D Bailed^ PumpD Dipped - D Tap
Water Level:

• S i ^ '
Discharge: Sample Type;

c^PTR <—
pH(00400)

67-0____

Conductivity(Uncorr.)

^ c)____umho

Water Temp.(00010)
oIZ.C c

Conductivity at 25 C
(00094)

_____ imho
FIELD COMMENTS:

SAMPLE FIELD TREATMENT
Check crooer boxes:
Q WPN: Water
Preserved w/HNO-
Non-Filtered

U WPJP: Water
Preseri/ed w/HNO-
Filtered -

LAB ANALYSIS REQUESTED:

"Q ICAP Scan
Mark box next to metal it AA
is reouired.

ANALYTICAL RESULTS (MG/L)
ELEMENT ICAP VALUE AA VALUE
Alufflinun ^>,
Barium <o.\
Beryllium ^o.
Boron ^o. (
Cadnium ^>.
Calcium oi^o,
Chronium ^r),
Cobalt ^O,D^
Copper -to.)
Iron ^o.[
Lead -<y, ( E < o , o i
Magnesium -s/.
Manganese ^ .0-$
Molybdenum •^£>.[
Nickel ^o.[

^ £. 0 , 00 1

Q <^ o ' ̂  o •»''

ELEMENT ICAP VALUE AA VALUE
Silicon Ay-
Silver <o.
Strontium 0,1
Tin -<o.
Vanadium -<•<?,
Zinc <o.
Arsenic
Selenium
Mercury

D
• D. n

^ nn

"0. <lo,ooJ-

5- < a."""
Q ^ ? ' l^B0^

D

LAB COMMENTS:

ICAP Analyst:

Analysis Date: ^ISf^

Reviewer:

Date Reviewed:



New Mexico neaiin ana Environmeni Geoanmem
SCIENTIFIC LABORATT DIVISION
700 Carnino de Salud N,
AlbuQu«rqu«. NM 87106

HEAVY METAL ANALYSIS FORM
Telephone: (505)841.2500

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY: ^
/- ^ -s. o i T^

:W •^
Lab , -
No.-^-..'-'/^

yy
ri

•mm dd
1 ^

User D 59400 Q 53400 Q 53300
Code D 59300 D 59500 [3 ?^ ^C''
hh
\0

na COLLECTION SITE DESCRIPTION
6»- ;f 'L^ - c- ^ r-"7

i—'i-r î "" • . ^ r ' >• ' . \ v
-'

TO: __ —.OWNER:
^ ^.•\^ •-•;'. rp^^^•rn:- - •V • •-i . • ' - ' •• ^--^ ' i1 L.' 1 - '-' I • • _ . .—-• -r- '••! i i 1

GROUND WATER & HAZARDOUS WASTE^BUREAU
NEW MEXICO EID/HED 1^, ,K, \ ̂  ̂
PO BOX 968 - RUNNELS BUTI^aaBG'''3'

2I-TE LOCATION:
sunty: ^I^C<

SANTA FE, NM 87504-0968 ^^————-'••'•':, -.''."•''^ikSlto.nthip, R*nt», S«:tion, Tract: (10N06E!<342)
^''(^ll>:0 •...'.•.-•••':•-:""""' . 1

ATTN: C^ ^-^1 (\ A^O, l̂ ) '" " ^w

PHONE: ^ 2 - ^ - 2 -)c. \_____ STATION/ WELL CODE:
"̂  -> ^( -z. > ^ ^ f " , | u ̂  - 3-7 ' o^. "

LATITUDE, LONGITUDE:
SAMPLING CONDITIONS:

Q Bailed ^ Pump
D Dipped D Tap

pH(00400)

^.^

Conductivity(Uncorr.)

/ o s^^ umho

Water Level:
^ . S " •

water Tenp.(00010)

n.< "c

Discharge:

Conductivity at 25WC
(00094)

mnho

Sample Type:
, , A0£.i-

FIELD COMMENTS:

SAMPLE FIELD TREATMENT
Check proper boxes:
Q WPN: WaterPreserved w/HNO-
Non-Filtered

Qs WPF: WaterPreserM'ed V/HNO-
Filtered -

LAB ANALYSIS REQUESTED:
^ ICAP Scan
Mark box next to metal if AA
is reouired.

ANALYTICAL RESULTS (MG/L)
ELEMENT ICAP VALUE AA VALUE
Aluminum <o< \
Bariua -<£).(
Beryllium ^c>.[
Boron ^o.\
Cadmium ^.Q.
Calcium 3.30,
Chromium --o.
Cobalt ^o.05
Copper ^o.
Iron <o-
Lead ^c>.
Magnesium ' tO,
Manganese / , 3 .
Molybdenum .?.C>
Niclcel ^o.

'B c Q • °Q i

13 ^ <5.ofi$-

E ^ s • ° '

ELEMENT ICAP VALUE AA VALUE
Silicon 1,7
Silver •<<•>. l
Strontium .;,-/
Tin •<o.\
Vanadium ^o.\
Zinc ^o,
Arsenic ^ ^ a - o o S "
Selenium 0^0.005'
Mercury Q <'o.^'3o5~

Dnn
n
nn

LAB COMMENTS:

ICAP Analyst:

Analysis Date: v573 /^S

Reviewer:— — - - - - — - • r - ^J^^-A

Date ReviJB :̂̂ ^^



..c. •« wc^artmeru
SCIENTIFIC LABORATORY "'VISION
700 Cammo oe Saiud NE
AlCugueraue. NM 37106

HEAVY ETAL ANALYSIS FORM
Telephone: (505)841.2500

Dace
Received
COLLECTION DATE & TIME:

COLLECTED BY: /- /////
^"i .sJ.5- A^n, r& / 6 ^<; ̂ i''wL

,^/l̂ N^Jy-/̂ ?
yy
^

TnTn

c-l
dd'
^

User Q 59400 Q 53400
Code ' n 59300 D 59500

/
'- '.^~/.'••

^-L/ • •

pih
^

nun
^P

COLLECTION SITE
^ J 1 <-. C^o/'

'?/<.', ^.••,u< ^;

•^,

Q 5 3 3 0 0 '
•O- <1^ol

DESCRIPTION
,•">

;\7C ^ '-^
-^ / l_-» >.?;,'/ '•• ̂ ^^^ / ] / / ' i 1 • . / 7 ,

~ 7 • - - ^ ̂ ;̂ -< ^6c? "'-//OWNER: . - - ' . ' . •:-^
' ' i f

TO:

GROUND WATER 6 HAZARDOUS WASTE BUREAU .•-,'^/ SITE LOCATION:
NEW MEXICO EID/HED
PO BOX 968 - RUNNELS BUILDING
SANTA FE, NM 87504-09(58

ATTN: /^''-^^Trrlft- Ag-^/TO
PHONE: •s-Z-7-^-7^^

County: 1 ^ 0 S'

Town*hip, R&nc. Section, Tnct: (10NOflE!43<2)
12-1^ )N^( 1^1 ' ^CJ l l -H 1 3 1 M

STATION/ WELL CODE:| | | | | I | [
3^"^ ' / L ^ " ^ /OS-- ? - 7 ' " ^ " '

LATl̂ ITJDE, LONGITUDE:
SAMPLING CONDITIONS:

D Bailed Q Pump
Q Dioped Jy Tan

pH(00400)

^."1
FIELD COMMIr,^

Conductivity(Uncorr.)

/ / <^ yaho
2NTS: / /

L-̂ C-i-, <', .̂  ^<^ ^ ( ^^ < c-\ L1.^ :<-<; .'•t̂ .' . •

Wa,ter Level;

Water Tenp.(00010)

1 ^ - 0 "c

Discharge:

Conductivity at 25"c
(00094)

mnho

Sanpie Type:
^ft-rf ̂  -

SAMPLE FIELD .TREATMEirT
Check orooer boxes:,
0 WPN: Water
Preserved v/HNO-
Non-Filtered -

13[ . WPF: Water .
'Preserved v/HNO.
Filtered

LAB ANALYSIS REQUESTED:

-Q ÎCAP Scan
Mark box next to netal if AA
is reouired.

ANALYTICAL RESULTS (MG/L)
ELEMENT ICAP VALUE AA VALUE
Aluninun . <-^.l
Bariun • <^>,
Beryllium <o.
Boron <v, [
Cadniua ^D.
Calciun ffLSO. '
Chroniun ' -<p.
Cobalt <o,D^
Cooper •<P.J
Iron . -<o.
Lead <'5>,
Magnesium ^^,
Manganese <c>,t>{?
Molybdenua -<.i»,
Nickel ^o.

D

n

n '

ELEMENT ICAP VALUE AA VALUE.
Silicon /y.
Silver io.
Strontium 1.3
Tin <-o.
Vanadium ^-o.
Zinc ^a-
Arsenic
Selenium
Mercury

- n
n
n
n .
n

Ei <;o.cxX
R .̂.crs "̂
n

. n

LAB COMMENTS:

ICAP

Anal̂

AnaJ

fsia

ivst: 0<S .

Date: ^/w^ Revi<

Date

iver: ^

Reviewed:/

\^Cl^
^[W



SCIENTIFIC LABORATORY DIVISION
700 Camino de Salud NE
AlbuQuerque. NM 87106

HEAVY '^ETAL ANALYSIS FORM
1 .ephone: (505)841-2500

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY: „,.,, ,
Cnild&r^'/^rdi+o

^^7 NO ,̂̂ .
yy
8";

•mm
05

dd
i<0

• User. D
Code Q
hh
10

•mTf\
ZO

59400 . D 53400 Q 53300
59300 D 59500 D

COLLECTION SITE DESCRIPTION
Que-s-fco., M&UJ /•VMOM
SnirC^ l>f --flt/tMflS

•' -'

0 I

TO: OWNER: .̂  r ̂  ' -^.JL^-^C^.

GROUND WATER & HAZARDOUS WAST f̂lBuREAU '"""'' '̂ '̂SlIrE LOCATION:
NEW MEXICO EID/HED ,:, r.^'"•" - • • • • • • ' • C 6 JntV: -r^<
PO BOX 968 - RUNNELS BUILDINCi) , p , n-
SANTA FE, NM 87504-0968 1 1 1 - ' • - " f - l ^y / (hip, R»n»«, Section, Tract: (10N06E24342)

^ l 3 l 8 l ^ / | 2 | ^ + o ) ^ l | 3 l l I
' • -J >-i Ii^[

^1::: '^l1 "^"^S ';A!T£
STATION/^ WELL CODE:

ATTN: A^ ^<../^?
PHONE: 3^^-^fol

LATITUDE, LONGITUDE:
SAMPLING CONDITIONS:

D Bailed Q Pump
D Dipped D Tap

pH(00400)

(^.(tfS
FIELD COMMENTS: p^p.^H^n. . /

Conductivity(Uncorr.)

"SO uaho

Water Level:

Water Temp.(00010)

13.5- "c

Discharge:

Conductivity at 25"C
(00094)

fS-<o8 pmho

Sample Type:

SAMPLE FIELD TREATMENT
Check proper boxes:
Q WPN: Water
Preserved w/HNO.
Non-Filtered

Q WPF: Water
Preserved w/HNO
Filtered

IAB ANALYSIS REQUESTED:

Q' ICAP Scan
Mark box next to metal -if AA
is reouired.

ANALYTICAL RESULTS (MG/L)
ELEMENT
Aluminum
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel

ICAP

l?̂ .

W./ f—

VALUE
<0.1
<D.I
<P.l
<OJ
<P.I

<ff.l ^.
<e.R^
<{?.!
<p,i
<0.1

<D.^
<^.l
<ff.l

AA VALUE

'

& < 0. 001

g-<o. oo$-

R" <o. o /

'

ELEMENT
Silicon
Silver
Strontium
Tin
Vanadium
Zinc
Arsenic
Selenium
Mercury

ICAP VALUE
IS.

^6.1
/.3

^./
<D.\
<p.{

AA VALUE

nn
G
D
D
Dn
D
D

LAB COMMENTS:

ICAP, Analyst: Jl40'̂

Analysis Date: o///?'^

Reviewer:
Date Revie'



REPORT 7C: GF.OL—; -•:-—.^ .^,—v: ' LA3 ^L'y.SER . T^ 4-^ - 5"7

. -e=lt-i & £.T/iron:-£.'';-- :€:;.-;-=•-!-- •"" ~~ 3:L"-''1-——————-3-^ ^——
P . O . Box 953 - Crown aiding SATE P.^CR"::) 2//7/?? Q^4
Santa Fe, NM 8730—':.9^ . ^7... ..
ATTENTION: A^u r/^ldp^______ ' -m.i=..

SL3 USER COCE NUM5E? 5 ' .32

Sai-.ple Loca-J en M^ 1 u.r -̂p 0,... ̂ m . ^g .<- ^ ,^,,n____________________

Station/Wen Code P I ^ZWLC^ j^ [ f

Csnectsdg7QZO^________//••3Q 3y^/7^r5//)^______^^..^^^^/^^
Da^e Tii-ie • N a m e 7 / UnTC

Pacing Condi'n'ons -G^rrr- r-a.v\ \,^c^>r? A-A 'ru-^'/^-e J^ou. -^ J^n. S'w'inur^e-!________
Water Level ___________________ pH (00400) -J.Q^________

Discharge__________________ ' Conductivity
SamDie Tyoe__________________ - (Uncorrec-:ed)__^—————umnc

Mater Terno ( O C G 1 0 ) a______"C
__________________________________________________________________/fc77 V.+- 2'5'C-

,0"ICAP SCAN . METAL ANALYSES D . ATOMIC ABSORPTION ( A A )

F, A-HMQ.3 Date F, A-HN03
Analyzed

Gst3

An a'i 72°^

E Arsenic, d issolved ___mc/1 _____ 0 ^i^
Q Barium, d issolved ___mc/1 _____ ^Q Chn>miu^

^3 Cad.-nium, dissolved ____mg/1 _____ Q /r^
AA B Lead, dissolved ___r^c/1 ^____ Q 'Manea^t6i

r~ " ' ' ' " -.mc/^ _____ ' . Q ^ktl1—f Molybdenum, diss.• —————^—. - • •———^———^^_ • —— Ĵî m ûf

E Selenium, d iss . ____rsc/1 _____ . Q ^J,y— - - - , _ _ _ _____ ^, —————_— ^_^ rr^

Q Uraniu-., d iss. ___J-=/1 _____ • B" ̂ .^/^
'3 Z-;r.:, d isso lved ___re/'; _____ . Q ____

•^^s._____/^^ ^e^ tu^ ^Abd M-

_^c/1
JUG/I
_-,c/1
_TiG/1

_mg/1
JTC/1

me/I

This forni accompanies \ Sc. -p ie(s) n-.srkes as foTiaws to indicated -ie'ic trsat-ent:

F, A-HNO;: Filtered sannie (0.45u membrane f i l ter); acidif ied with 5 m'l
cone. HNOa/l

• • • A ^ -.8 i987 j | |;IJJ
r_;^—————.^—
,^,^ • • • • - •i<7P'V."^ \11^]^



I CAP SCAN

SLD Lab No. TC.P- S 7

Analyst Q^ »j.g

Date Analyzed 2./^/y7

Reviewed by; v]^.—^^oA^w
——^—-————————J^"

Date Reported: J/7/5'7

ELEMENT

Aluminum
Barium
Beryllium

• Boron
Cadniun .
Calciun
Chromiun
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybder.ur
Nickel
Silicon
Silver
Stron^iun;
Tin
Vanadiuir.
Zinc
Arsenic

. Selenium
Mercury
KrA^mrA

I CAP VALUE (ing/I)

<0>\ .
<0.\

AA VALUE(mg/1)

< 0 ^ 1

<£>.

<o.|
10.

<o>\
Al

O.Z

<^o,oo^ -



SCIENTIFIC LABORATORY DIVISION
700 Cirnino de Salu<
AlbuquerQue, NM 871

HEA\ METAL ANALYSIS FORM
Telephone: (505)841-2500

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY:
-^ LOi^ ..•"^/^i2-

^1 ̂ /l^ Lab
Nn-,-Z?^-W

^i

^ ZQJQ
u7

dd
^

User Q 59400 Q 53400 . Q 53300
Code • D 59300 H 59500 n
hh
^

w^
CO

COLLECTION SITE DESCRIPTION
^ Jl 1 ̂  <-i. < ^

'

/ , ̂  (̂ J —- f

TO: OWNER:

GROUND WATER 6 HAZARDOUS; WASTE BUREAU
NEW MEXICO EID/HED
PO BOX 968 - RUNNELS BUILDING
SANTA FE, NM 87504-0968

SITE LOCATION:,
County:

Towiuhip, R«n(>, S*etioo, Tract: (10N06E24342)
I I I + I I + I + I I I

^^JnriA . ' Q^^rFL''ATTN:
PHONE: STATION/ WELL CODE:

3^s'/ ' <-/6"LILATITUDE, LONGITUDE:
SAMPLING CONDITIONS:

/ u 5'° 3 '7 ' I <<r

D Bailed;Q- Pump
D' Dipped D Tap

Waiter Level:
5-^. ^

Discharge: Sample Type;

pH(00400)

^•0
Conductivity(Uncorr.)

I ^' 0 J-mho

Water Teap.(00010)
oc

"Conductivity at 25^
(00094)

umho
FIELD COMMENTS:

' 'P oA Q~C n ^0. H i.'1^ i »\ ^^-<__\'

SAMPLE FIELD TREATMENT
Check rsroDer boxes:

LAB ANALYSIS REQUESTED:
Q WPN: Water
Preserved v/HNO-
Non-Filtered

- Q W P F : Water
Preserved v/HNO,
Filtered '

V ICAP Scan
Maric box next to metal if AA
is reouired.

ANALYTICAL RESULTS (MG/L)
ELEMENT ICAP VALUE A^L VALUE
Aluainun <c>^
Barium <p. ^
Beryllium <Q.[
Boron ^o.
Cadmium •^•o.
Calcium A50.
Chromium <-p.
Cobalt -<-o.05
Copper ^-0
Iron •<(?.(
Lead ^.o.
Magnesium ^g.
Mancranese ^0,D5
Molybdenum ^o.l
Nickel -<o.i

i

n
n

n

ELEMENT ICAP VALDE AA VALUE
Silicon /^.
Silver ^o.\
Strontium ^^<^
Tin ^-o.
Vanadium <s-
Zinc <9-
Arsenic '-0' ^o-oos'
Selenium Q^ < 6 . 0 1 1 A"

^MeTGiury D
• ; - - . . " ? ; ' ' • . • . • < Y . D

• • - — : . ' • . • • • ' . •n
••';;' ^'^ "'-•' " //' D
'̂. '-'.'-• ?Gn^ ' . ' / / ' 0

•-,...-.-^ ^ / / / / / H- • •.-•^^^—^Uj n
.̂,;̂  l̂ r.-'

ICAP Analyst:

Analysis Date;:

Reviewer:

Date Reviw^d: S / s / g y



SCIENTIFIC LABORATORY DIVISION
700 Camino de Salud NE
Albuquerque. NM 87106

HEAVY ^ETAL ANALYSIS FORM
Te..phone: (505)841-2500

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY:
AWY C^'ildc.r?

.-̂ W7^.^-^
yy
^i

PITB

O S
dd
5b

User D
Code &
hh
H

mm
12-

59400 D 53400 D 53300
59300 D 59500 D

COLLECTION SITE DESCRIPTION
^up-s+d, McuJ M.p/r/rn
5wvn-l<\ o^ TO.I in ai

P%
TO: OWNER: 3052. Pcra.ne.

GROUND WATER & HAZARDOUS wSSTB^BUREAU""̂  'i[- ntelTE LOCATION:
NEW MEXICO EID/HED :;^1.'.-•„: ..-,., I County: T^<
PO BOX 968 - RUNNELS BUILDitNG aownihip, Rulf*. S«etion, Tr»ct: (10N06E24S4!)

|3 |8 |^+) |2|g'+o| l4-2| I |g |
SANTA TS,, •NM 87504-0968 ;'I J '" '. "'' ^1

ATTN: AmLi C^Adp.r<,
PHONE: ^a^-j iqoi

'n.-'r'n "•^yr^ '•;;,^i;-.-':.C ":<':•-;

STATIQlf/' 'WELL 'CODE :

LATITUDE, LONGITUDE;
SAMPLING CONDITIONS :

D Bailed Q Pump
0 Dipped D Tap

pH(00400)

. 7.3.S
FIELD COMMENTS: " Q^^r. ^an'd ou^ ^n . y-i,nr- 1,1.^^ ''

Conductivity(Uncorr.)
2C0 umho

Water Level:

Water Temp.(00010)
/(^ 0^

Discharge:

Conductivity at 25"C
(00094)

3-^? ' pmho

Sample Type:

SAMPLE FIELD TREATMENT
Check proper boxes:
Q WPN: Water
Preserved w/HNO-
Non-Filtered

0 WPF: Water
Preserved w/HNO
Filtered -

LAB ANALYSIS REQUESTED:

B' ICAP ScanMaric box next to metal if AA
is reouired.

ANALYTICAL RESULTS (MG/L)
ELEMENT
AluminumBarium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel

ICAP VALUE
<D.l
^ R . t
< 0 . 1
<0.1
<0.1

^S.
^P.l
<^f}ff
<0-l
^0.1
<o.l

^
<v^
^.1
<t)A

AA VALUE

0 ̂ LO, Oal

B'<;^ 005

B ^0.01
\

ELEMENT
Silicon
SilverStrontium
Tin
Vanadium
Zinc
Arsenic
Selenium
Mercury

ICAP VALUE
7.7

<P./
/5.^

<ft.l
</).!
<n.\

AA VALUE

nn• nn
Dnnnn

LAB COMMENTS:

ICAP Analyst: T^ <^ (TR

Analysis Date: ^///S'7

Reviewer:-—— ^^r
Date RevieUd: ^ho/y'7



SCIENTIFIC LABORATORY DIVISION
700 Camino de Salud N'
Albuquerqu«. NM 87106

HEAV VIETAL ANALYSIS FORM
, telephone: (505)841-2500 '

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY: -,. ,, ,
Lii/d&rs /Ardi-i-o • -

.5î i-^^.w^a
yy
8^

•pirn
0^

dd
3.10

User D
Code S
hh
i -7

mm
cc

59400 D 53400 ' D 53300
59300 D 59500 D

COLLECTION SITE DESCRIPTION
Q uts-ta. Mtw l^tfUih
•^uth ^f taints

TO! OWNER:
î̂ î j,,': Tint--k' n i-' o 1 1 I--J-• 'r t: . .,.

- " 1 1 1 SITE LOCATION:GROUND WATER & HAZARDOUS ,Wft§TE "BUREAU"""
MEW MEXICO EID/HED ;!|!! • • ; .-- •307
Tt^ nrtV n^a _ T»rr»TiTT»T ̂  iii i v y^J^-^T^^ - ' ' --"-• /.

County: -r^
PO BOX 968 - RUNNELS BUILfllMG ' '- / • j [ |
SANTA FE, NM 87504-09687:^-;-—-—————^t—

-:.-'..; ,.,^•l:"-Ai}2^!.iS l^TE^Townihip, Hmc, Sxtion, Tract: (10N06E24M2)
3 l8 I V + / \2 \£'^0\ 1-H |2|Z.l

____, 0'.'''C1(|
ATTN: A^ ̂ ../̂  ___ —"11J

PHONE; izi-^ai STATION/ WELL CODB:

LATITUDE, LONGITUDE:.
SAMPLING CONDITIONS:

D Bailed. D Pump
D Dipped D Tap

pH(00400)

"'.3
FIELD COMMENTS: / /

Conductivity(Uncorr.)

3 1 0 nmho

Water Level:

Water Temp.(00010)

. . '"c

Discharge:

Conductivity at 25"C
(00094)
; y'4 umho

Sample Type:

SAMPLE FIELD TREATMENT
Check proper boxes:
Q WPN: Water.
Preserved w/HNO-
Non-Filtered

Q WPF: Water
Preserved w/HNO,
Filtered • -

LAB ANALYSIS REQUESTED:
B" ICAP Scan
Mark box next to metal if AA
is required.

ANALYTICAL RESULTS (MG/L)
ELEMENT
Aluminum
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel

ICAP VALUE
< 0 . 1
<o.l
<o.l
<P,/
<P'l

J3.
<0.1

<P.A>
<P.I
<DJ
</?./

/O.
^i>,e>s
^.l
<0.t

AA VALUE

Q <0. coi

B' <o,ooT

Er < ^ . c ( .

ELEMENT
Silicon
Silver
Strontium
Tin
Vanadium
Zinc
Arsenic
Selenium
Mercury

ICAP VALUE
9./)

^0.1

^ .<o.i.
<o.t

fi.Z-

AA VALUE

n-n
•n .
n
D
Dn
n
n

LAB COMMENTS:

ICAP Analyst: J3 ^0"^

Analysis Date: 6/i/?7

Reviewer: \^fU^

Date ReviL/ed: (</^/y7



SCIENTIFIC L^BORATOR" DIVISION
700 Camino de Salud NE
AlbuquerQue. NM 87106

HEAVY 1ETAL ANALYSIS FORM
telephone: (505)841-2500

Date
Received
COLLECTION DATE 6 TIME:

COLLECTED BY: „ , . , , /
Child&rs /^rdi-i-o

^W\^7 N0 -̂3^
yy
91

cun
05

dd
3.<o.

User D
Code 5
hh
/ /

•mm
00

59400 Q 53400 Q 53300
59300 D 59500 D

COLLECTION SITE DESCRIPTION
Qut-s-fca. Mt̂  /'̂ • /̂i
t^uth of i-ti liny

P5
TO: OWNER: "-t; n-~ l-iJr-r^.f-c-.

^nl-i o.i• n 1 ^ o!' "" . -- ...̂ ..̂

m.- - . , . IGROUND rt̂ TER & HAZARDOUS .WASTE-BUREAU SITE LOCATION:
County; r^NEW MEXICO EID/HED i!,;!

PO BOX 968 - RUNNELS BUIBDING :. OP ^987
SANTA FE, NM 8 7 5 0 4 - 0 9 6 1 ! ^ _ _ _ _ _ _ . ^ ! . ' J Town.hip, R»n»., Sttion, Tract: (10N06E14342)

''"•'"'.'": 1;;AT;"•:'"A'.;';:;,;3 '.:t.'.]l . l3 l8 IV-*-/ 1 2 l^+ol '+ / I 3 I I I
ATTN: A^ gf,./^?_______.""" r^"l1
PHONE: fz •7-^0) STATION/ WELL CODE; 1 1 1 1 1 1 1 1 1 1 1 1

LATITUDE, LONGITUDE:
SAMPLING CONDITIONS:

D Bailed Q- Pump
0 Dipped D Tap

pH(00400)

"7J
FIELD COMMENTS: / /

Conductivity(Uncorr.)

^0 .umho

Water Level:

Water Temp.(00010)

'3.S fc

Discharge:

Conductivity at 25"C
(00094)
i^^ • umho

Sample Type:

SAMPLE FIELD TREATMENT
Check proper boxes:
Q WPN: Water
Preserved w/HNO-
Non-Filtered

Q WPF: Water
Preserved w/HNO-
Filtered -

LAB ANALYSIS REQUESTED:

Q" ICAP Scan
Mark box next to metal if AA
is required.

ANALYTICAL RESULTS (MG/L)
ELEMENT
Aluminum
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel

ICAP

IW.

<0.\ •

3Y.

O.I

VALUE
<.0.|
<0.»
^0.1
^J
^ 0 . 1

<0.\
^D.DS
•<0,1

<(?.(

^0.^

^f>.l

AA VALUE

B- <0, oo /

B" ^o,oos'

B"' <~o,c i

ELEMENT
Silicon
Silver
Strontium
Tin
Vanadium
Zinc
Arsenic
Selenium
Mercury

ICAP VALUE
13.

^0.1
^

^0.1
<0.1
^.1

AA VALUE

•

D .,n
n
D
•Dn
n
D
n

LAB COMMEHTS:

^ ';•• ICAP Analyst: Jig ̂  J^

Analysis Date: ^/i^7

Reviewer:

Date Reviewed:



SCIENTIFIC LABORATOR" DIVISION
700 Camino Oe Salud NF
Albuquerque. NM 87106

HEAVY /IETAL ANALYSIS FORM
telephone: (505)841-2500

Date
Received
COLLECTION DATE & TIME:

COLLECTED BY: „,. , ,
Chiwrs /Ardi-i-o

.^^\^7
Lab -
No.TZ7^-^/

yy
•8-;

Tnm
05

dd
3.!o

User Q
Code S
hh
r

•nun
45

59400 D 53400 Q 53300
59300 D 59500 D

COLLECTION SITE DESCRIPTION
Quts-bx.K^ l^fucn
Soutd Of tUtli.^

TO: OWNER: i e l ••-••• ^^\

GROUND WATER & HAZARDOUS SSSri'̂ CTREAU"'
NEW MEXICO EID/HED ..r————— - '
PO BOX 968 - RUNNELS :BUILtiJWG
e^ 'ft ̂ rm * w \r^f f%^fCf\s ir\A^nt.il lf 1 t

SANTA FE, NM 87504-09681 L f)r 1 9 3 7
dil

ATTN: A^ C^../^.? "cr"'"' ' ''.'T"")'l";»o''"::'• ' " ( I 'Tr
STATION/ WELL'CODE:PHONE: 8 2 7 - 2 f 0 <

lATITUDE, LONGITUDE:

-;|SITE LOCATION:
County; r^

ownihip, R&nc, Sttion, Tnct: (10N06E34M!)
l a l g \^+i \2 If+oli ^i. |2.| 1 1

SAMPLING CONDITIONS:
D Bailed 0 '̂Pimp
D Dipped D Tap

pH(00400)

7.1'
FIELD COMMENTS: / ''

Conductivity(Uncorr.)
;c5 pmho

Water Level:

Water Temp.(00010)
I'? 0^

Discharge:

Conductivity at 25WC
(00094)

2 ̂ °i nnho

Saaiple Type:

SAMPLE FIELD TREATMENT
Check proper boxes:
Q WPN: Water
Preserved v/HNO«
Non-Filtered

Q W]?F: Water
Preserved w/HNO-
Filtered

LAB ANALYSIS REQUESTED:

Q-- ICAP Scan
Mark box next to netal if AA
is required.

ANALYTICAL RESULTS (MG/L)
ELEMENT
AluainuaBarium
Beryllium
Boron
CadmiumCalcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel

ICAP VALUE
< . D , /
<P./
<P./
<0.)
<0.1^
< 0 . 1
^ 0 . 0 ^
^p./
^ . 1
< 0 . \

^.L
^0.05
< ! > . !
<c.\

AA VALUE

Er < 0'coi
\3- ^ 0, aoS'

\y < o i o )

,

ELEMENT
SiliconSilver
Strontium
Tin
Vanadium
Zinc
Arsenic
Selenium
Mercury

ICAP VALUEy - / <0./ay
< 0 . 1
•^9.1

O . I

AA VALUE

Dnnn
DnnnD

LAB COMMENTS:

, \^ ICAP Analyst: J'6^JK
^•' ' •;̂

Analysis Date: ^/;/?^)

Reviewer:
Date Reviewed:



r-i-^n— T,'
n.^.-^.-d. I -

;--- ..'ivi;-
He=' ;n i En'/irGn^eri': ^s^ri-sn-:
P.O'. 3ox 963— Crown 3 - J : 1 c i n c
Santa Fe, NM 875C4-:.9:;£
ATTZ^TICN ^^yny f^'ildf/"^

.LA3 NUV0;?. 1Z^'- S^~
2A~: RECEIVE:-______^?-c.^7

SATE RE^CRTED 2//7^7 ^
Im^'a'is

=' •57"SLD USER C3SE NUMBER

J_____^^/•5 ^/^ i^^//
Sta:ion/';ien Code Bfl̂ fc

Coil ec^adg7o 2.0 d C/T^in^^ ',<, '^(Tt-
Da ̂ a i Umz Name

P'J.":mng Candi lions ^o^it^f
Mater Level 9. $5 /

Discharge^
Sariple 7ype_

pH (00400) 7.0
Conductivity

(Uncorrectsd) 5'5'6> ufnno
Mater Temp (OC010)_5'

ETICAP SCAN METAL A;<ALYSE3 D ATOMIC ABSORPTION (AA)

F. A-HNQL,

Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Lead, dissolved
Molybdenum, diss.
Selenium, diss.
Uranii;.-:, diss.
Z';!*:, dissolved

Date •
Anal vz3';

F, A-HNO; Dat3
Analv2°d

Jn(l/"i
_m(;/1
_mg/1
_rn.:/1

'n-g/1
ma/1

Lr] A'»JBi^</m
^Q ChniMii}^

Q /r^
-d ^artaLn t̂
^ ^
F-< . . • / . - /u ^^

J,C/1

_mc/'i
r,c/1
mg/1
mo/1

Ld- ^ppf<
V^r /*^/^

LJ

_rno/1 _
_-,c/1
~c/"i

/CAP <w(fi>o-h 'Joherf fra^^ A^

This foi-n accs^panies sa^:'ie(s)'inarked as fol lows to indicated field t'-sat.-'.ent:

F, A-HNQi: Filtered sar;Dle (0.45u me'-'brane filter); acidified witiL.S-su-i-ir-ir— -^
' cone. HN03/T . • 'ICl̂ ftî n^ în'

\m\ 1 8 1987

-n.»n>^ ••••'"'i.'my.p.ws ^.^1-
~"'" " ''IIBC"



ICAP SCAN

SLD Lah No. TCP-55 Reviewed by: \j^.

Analyst_
-^f^

Date Reported: ^//P/??

Date Analyzed ll^l^

ELEMENT ICAP VALUEfmg/1) AA VALUE(mq/1)

Aluisinur.
Bariuc
Ber';;"lliu=
Boron
Cadsiun
Calcium
Chroaius
Cobalt
Copper
Iror.
Lead
Magnesiua
Manganes'e
Molyider.'̂ :
Nicicel
Silicon
Silver
Stron^iur;
Tin
Vanadium

Zinc
Arsenic
Seleniua
Mercur\'

ltr4/y>Mft\

<0.

<g.<
<0.

_<^
<o./
<0 . t

^^l

<0.{
<0.f
«!>. /

<o'oi ^^r^^'^,1^^
L J (yi • - • . - . . . . . • / ,-i -1__ iir- " • .— \

• • • ' • " • ) '907



;Tr TG: c.?.oL—3 -•--.—•? c——": ' .
risal tn & Envi r^nr-sr;"; ^ir^-.sn':
P.O. 3ox 553 - Cr";-.-;n 3J'- .1d'nc
Scn^ Fe, NM 37EC.1-C952 ' •
A 1 1 ENTICN: 4^^ ^^idf^

Jr^-^

J-6-^7

| '3 ""Vie;:
L. -u .tLi w^ . .

DA-E ?^C?-:D S//7/P7 ^^
Im'nc

"SL3 USER C:C-E NUMSE?.
- 1 C : ;

=•!. T?

Station/yen Cods PVA

Conect5dg702.0'-i
Da ̂ 2

/^6 ^^iww/n,,?
nr.e Nan:e /

^'^/rT^A/d^g.T.
/' un TC

Pumping Canditlons ^^ ^ ^7 ^ALe. ^ifyi^-s
U^'-t- I «,.n1 Z/-!? CC''Wata- Level Vy. 9^

Di schar^e_
Sample Type_

pH (00400) fe.y?
Conductivity

(Uncon-gc-:sd) v 3/0
Watsr Te-np ( O C 0 1 0 ) .y

L;mr,c
"Or

E^ICAP SCAN

S^ ^ 2.s°^

METAL ANALYSES D ATOMIC ABSORPTION(AA)

E
B

^3
AA E

B'
E
Q
3

Se^arks

F, A-HNQ.3

Arsam'c, dissolved
Barium, dissolved
Cadmium, dissolved
Lead, dissolved
Molybdenum, diss.
Selenium, diss.
Uranii;-., diss.
Z^r,;, disss'tved

Dat3

Ana lyzed

ing/
me;/1
me?/'I
[^t:/ 'i
me/I

_ng/1
"c/i

F, A-HN03

0 4^/^/m

.44 Ld Chr^miufti

B .̂
Ld ^^cfl^fcse
r-i .." ,

/^^ ^ez?V- •^e^ ry^^d AA

Dat3

Anal '/ze':

_rr,c/1
_nn/1
J-g/l
_mg/1
trig/I

_ng/1

_mc/1
-c/"i

This forn accsn-.canies J Sg.~:'!e(s) marked as fol lows to indicated fie'ld t'-aat.-.en-::

F, A-HNO,: Filtered samole (0.45u me'nbrane filtsr); acidified with 5 rn'i
cone. KN03/1 ' 'nDT^^T^ffW^T"Dp^q^HW^

^ 18 1987

["""-•' '"'^wy^MUS WASTE
B'JSy.'J



ICAP SCAN

SLD Lab No.

Analyst Q.
V

Date Analyz

ELE

•

TCP-SS9

f^^iB-—r——————
;ed 2l^(Sn

KENT - ICA? VAnJEffflg/1) AA VALUEfmo/1)

A "InTn •;-,';'•.

Barius
Berylliua
Boron
Cadsiius
Calci'ua
Chrocius
Csbalt
Ccsoer
Iron
Lead
Magnesia
Manaanese
Mclycden-^s
NicKel
Sili==r.
Silver
S'̂ ron'̂ i'.si
in • ̂

Vpnaf:;'.:-;
Zinc
Arsenic
Seler.:'-:r,
Merc'—v
lAp^<viu^

Reviewed by: [L^^2J&nJ.

Date Reported: J/J7/79

9HKr^rO

•<<9./

^f fJ
<^J - .
^.^(
<(9J ^D.oe>/

^.
</5.l ^^.oo5'
<.0.0$'

«?«/

<oJ
< ^ 1 < 0. o\

9A
<0.0^
<oJ
<0.1

&0

<:^,/
^3

<<?,/
«?./

(5. Z
•tfo.0£>5''
<0,06^

O.ooC

,, ' '

^N^^'-.,,/r ~ -- -^'///
.̂ •"••^^/ ^/

- ? '•\\1^^••on., '- l̂i.



"G' CRCL""

! * "S - = r-~-~3rHeal l.i 'i-Erivirsr—sn
P.O. •5cx 953 - Crc'.'n. -,...
Santa Fe, NM 875C4-G;=S
A i , ::•;-: ON: ^u r^i^

LAB 'iUMSER ^47^.^
•Jr\ i .. .•,: -?- c-r-7

, ( / . . .I m ^ i a
'SLD USER C:DE NUMSS?.

- Crc^n SJ- i ld i

Sar.ple L3C2-:1cn /^.il^C^r-p ^,^<;M. .Ki3.<) ^ ̂ y^c
; ^

Stat^or./'^en Cade 5anwg;/ /)^ra.^g./<: h/^// PI
Cs11ec^dg7oio^ /V/5- ._________ 3y^,/^^//},^

Da ̂ 2 , nr-ie NaiTie

Pumping Conditions -fep

•<'̂ 7.̂ /̂/A/fl-^T.

' Jmi

Water Le'/st pH (00400) 7.<30
Discharge

Sample Tyoe
Conductivity

(Uncorrgcted) ,230 utrnc
Or-Mater Temp (OC010)__z_______^

215^mA,s &^ zs'c

E^ICAP SCAN METAL ANALYSES D ATOMIC ABSORPTION(AA)

E
0

^3
^A B

• 5"
E
E

. 3
Rsmarks

F. A-HNQ.3

Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Lead, dissolved
Molybdenum, diss.
Selenium, diss.
Uraniu-., diss.
Z';r;c, G'i32:1ved

'Date
Analyzed

F, A-HNO,

^c/1
_mc/1
_mc/1

_TC/1

_mc/1
J^a/1
_r,-c/1
'r-c/l

Ll 4/,^/^t/m
^Q Chnimiui^

•Q -^__
Ld Afa/tca^^g
,_ -'
1-1 .r.L.I

LI Capptr

^ c^/^
n

. Dat3
Analyze':

mc/l
_mn/1
_mg/1
_mg/1

ma/1
_mg/1 _
mg/'l
i-a/'i

This fom acc:m?am'es / sa.~=ie(s) mar-ked as.Tor iows to indicated field treatment:

F, A-HNO...: Filtered samnie (0.45u membrane filter); acidified with 5 rn'i
cone. HNOa/l - ,

iW^I^—<
• • 'nR 1 8 19§ •/

'"'"""•• • ".'.''. ^.''Ai-^US'^ASTi



Attachment B '



pplication;
Meas Time:
ID: <FE>"~"]

<-——l

CrHI
K

Ca
Ti

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

SOILS with U,Th,Ag Q018
18-APR-1994 10 :48 :57

01-20-1994

Std. dev.Value
-96 . 1 7 9 4
-541.501
-11.6920
-14.3299
-587.529
1028.19

1.58410C+06
-7968.34
2004.07

-431.183
17.6185
110.943

-45.7995
-8.32094
-21.3852
-35.2383
486.524
425.192

-186.570
1827.90

-140.197
-14.4236
71.5412

-350.127
-4.05087
7.01167

9 1 . 6 5 7 6 ppm
133.864 ppm
71.3030 ppm
62.0849 ppm
91.6312 ppm
1906.87 ppm
12963.5 ppm
3548.55 ppm
1834.26 ppm
289.186 ppm
246.161 ppm
275.438 ppm
95.0490 ppm
35.0492 ppm
19 . 9 6 2 7 ppm
24.9323 ppm
3 2 9 . 9 6 0 ppm
218.183 ppm
67.2535 ppm
374.342 ppm
176.400 ppm
126.924 ppm
30.9274 ppm
189.385 ppm
5.22127 ppm
5.58594 ppm



Application;
Meas Time:
ID: <TEF>

CrHI
K
Ca
Ti

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U , T h , A g Q018 01-20-1994
18-APR-1994 10:58:30

Std. dev.Value
170.083

-180.303
-42.5570
5.31517

-81.8415
-136.564
100.622
33.2115
49.4281

-16.2467
81.0579

-29.0675
2 6 . 4 6 8 6
5.65901

0.955914
1.18177

-12.0611
2.51855

-2.06618
26.9015

-34.0288
-1.73438
5 . 9 9 0 3 6

-59.2708
-2.61892
-3.95722

178.769 ppm
6 7 . 8 9 9 9 ppm
31.6740 ppm
25.3807 ppm
45.4744 ppm
132.073 ppm
77.0082 ppm
6 9 . 0 6 9 7 ppm
45.5349 ppm
27.7991 ppm
29.2731 ppm
17.0430 ppm
11.1346 ppm
2.55624 ppm
1.46147 ppm
2.28529 ppm
21.2429 ppm
8.93381 ppm
5.08310 ppm
27.8652 ppm
14.7947 ppm
9 . 9 8 1 9 6 ppm
2.57855 ppm
16.5061 ppm
5.44314 ppm
4.18638 ppm



Application;
Meas Time:
ID: <TEST>
( ) (

CrHI
K

Ca
Ti

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Agu
Th

SOILS with U,T h , A g Q018
18-APR-1994 11:13:10

01-20-1994

Std. dev.Value
-353.917
18132.7
12874.3
5 6 9 . 9 0 6
235.136

-495.858
-345.899
-78.9908
-197.559
-58.6368
26.7888
25.7748

-26.9203
-6.44687
-4.65909
-7.01680
-46.2532
- 1 6 . 3 5 6 9
-13.7052
-115.714
9.14078
2.26735
414.362

-145.104
-3.40144
-9.88500

182.889 ppTO
625.753 ppTO
378.807 ppTO
123.504 ppm
98.2913 ppm
57.3447 ppTO
34.7643 ppTO
20.4936 ppTO
13.3556 ppTO
7.75127 ppTO

0.386147 ppTO
4.46637 ppTO
3.14469 ppTO

0.0864763 ppTO
0.0608456 ppTO
0.125239 ppTO
6 . 9 9 4 2 7 ppTO
3.85006 ppTO

0.516106 ppTO
50.8852 ppTO
28.5787 ppTO
18.4337 ppTO
17.7207 ppTO
27.5387 ppTO

0.682095 ppTO
0.408102 ppTO



Application;
Meas Time:
ID: <>
( ) (

SOILS with U,Th,Ag Q018
18-APR-1994 11:16:47

CrHI ,
K

Ca
Ti

CrLO
Mn
Fe
Co
Ni-
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-802.240
-190.544

125.652
-88.6958

183 .499
-383.950
-339.466
-65.7791
-178.924
-59.9460

43.7057
24.7963

-28.2530
-5.68829
-4.27015
-6.05081
-50.5117
-19.1629

. -12 .1942
1.66043

-17.1710
-1.17501

-0.412858
10.1491

-3 .02734
-9.24841

01-20-1994

Std. dev.
0.788371 ppm
40.1179 ppm
22.2497 ppm
13.3129 ppm
9.63812 ppm
46.7514 ppm
22.3559 ppm
19.6883 ppm
12.0736 ppm

0.510628 ppm
9.36003 ppm

0.481168 ppm
0.0177655 ppm
0.0147556 ppm
0.0873057 ppm
0.415082 ppm
0.113396 ppm
0.542636 ppm
0.484781 ppm
2.47020 ppm
1.83814 ppm
1.20732 ppm

0.00186302 ppm
0.0710489 ppm

1.16417 ppm
0.748464 ppm



Application
Meas Time:
ID: <>
( ) (

CrHI
K

Ca
Ti

CrLO
Mn
Fe
Co
Ni
CU
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

:SOILS with U,Th
18-APR-1994 11

)
Value

-633.168
-168.064

94.7920
-107.695

1 8 7 . 3 1 6
-28.5.044
-369.54.9
-29.1228
-181.500
-59.9883

29 .6212
26 .1781

-24 .3129
-5.72344
-4.34427
-6.50509 •
-50.8929
-17.8704
-11 .9643

1 .36105
-18.8801
-1.17059

-0.419799
11.6997

-2.30360
-8 .87331.

,Ag Q018
:19:26
S

Std.
100.868
4 4 . 8 3 1 2
14 .9494
13.7718
13.3755
89.5572
6.45377
31 .6405
12.2043

0
4.68796
3.45440
2.84791

0.
0
0
0

2.56542
1.27518
2 .47422
1 .33746
1.20796

0.00312322
1.66026
1.37456

0

01-20-199^

dev.

.511502

0213422
.107556
.245559
.153611

.866618

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm



Application
Meas Time:
ID: <FE2>
( ) (

CrHI
K
Ca
Ti

. CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

;SOILS with U,T h , A g Q018
18-APR-1994 11:42:00

01-20-1994

Std. dev.Value
-4.77923
-634.083
-178.774
-52.5043
-796.142
-169.437

1.57308e+06
-2505.06
-54.7215
-233.001
-164.304
159.850

-46.4395
12.8107

0.0353788
0.000886668

22.7883
312.422

-197.204
.1405.88 .
316.878
. 2 1 4 . 2 9 7
5 6 . 6 8 2 6

-26.6742
0.128158
-3.25181

49.1010 ppm
65.0920 ppm
32.3320 ppm
30.5144 ppm
43.0991 ppm
9 2 9 . 9 0 0 ppm
6442.53 ppm
1784.25 ppm
901.720 ppm
157.143 ppm
105.146 ppm
131.003 ppm
45.2732 ppm
18.7559 ppm
9.54808 ppm
14.5327 ppm
133.168 ppm
101.820 ppm
36. 0 9 4 9 ppm
181.802 ppm
95.4090 ppm
6 5 . 8 8 6 6 ppm

. 14.8327 ppm
99.7737 ppm
2.73107 ppm

. 2.33974 ppm



Application
Meas Time:
ID: <TEF2>
( ) (

CrHI
K

Ca
Ti

CrLO
Mn
Fe
Co
Ni •
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Kb
Cd
Sn
Sb
Ba
Agu
Th

;SOILS with U,Th,Ag Q018
18-APR-1994 11:55:47

01-20-1994

Std. dev.Value
-177.234
-246.174
-38.9383
-7.05147
-3 6 . 4 9 3 6
191.758
9.45585
112.623

-31.4344
10.2695
51.1533
24.6763
8.58689

-0.566249
-2.60991
4.76508

-28.8850
-10.8846
-4.93942
9.25222

. -8.59978
-6.81155
8.79386

-17.5314
-4.01273

-0.546068

160.837 ppm
6 6 . 5 6 2 9 ppm
31.6980 ppm
24.8882 ppm
46.1921 ppm
145.913 ppm
74.0940 ppm
71.8261 ppm
4 2 . 4 6 9 9 ppm
28.6921 ppm
2'8.5628 ppm
17.7194 ppm
10.6425 ppm
2.25285 ppm
1.34522 ppm
2.32918 ppm
20.7209 ppm
8.20216 ppm
5.05565 ppm
27.5301 ppm
14.8897 ppm
9.82155 ppm
2.61157 ppm
16 . 6 6 2 1 ppm
5.35712 ppm
4.15905 ppm



Application;
Meas Time:
ID: <TEST2>
( ) (

SOILS with U,Th,Ag Q018
18-APR-1994 12:0 8 : 1 6

01-20-1994

CrHI
K

Ca
Ti

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-529.156

32553.4
3 4 6 3 6 . 2
2502 .48
56 .2149
122.405
15256.2

-2-38.862
-63.7816

84.0299
92.2894

-16.0649
-13.4300

300.723
175.889
245.659

-35.4490
-1 .61831

177.909
36.8936
25.9718

-52.6464
791.673

-18.3051
14.6094
18.4617

Std. dev.
279.865 ppm
831.107 ppm
618.288 ppm
203.957 ppm
128.742 ppm
302.610 ppm
662.454 ppm
216.644 ppm
82.2517 ppm
53.9062 ppm
43.0397 ppm
25.0650 ppm
15.6980 ppm
18.3755 ppm
9 . 6 3 9 3 6 ppm
12.3261 ppm
31.8710 ppm
17.7046 ppm
22.7738 ppm
77.1611 ppm
42.2541 ppm
26.0355 ppm
27.1302 ppm
4 5 . 9 3 6 6 ppm
16.2614 ppm
7.93952 ppm



;SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 12:22:47

Application
Meas Time:
ID: <S12-1>
( ) ( Std. dev.

331.253 ppm
801.689 ppm
403.359 ppm
16 1 . 9 9 8 ppm
112.319 ppm
256.076 ppm
541.574 ppm
189.648 ppm
78.7309 ppm
45.5251 ppm
34.7641 ppm
25.9306 ppm
13.4639 ppm
15.0630 ppm
7.54014 ppm
12.1990 ppm
27.5564 ppm
16.2924 ppm
20.8420 ppm
67.3479 ppm
35.5255 ppm
23.8074 ppm
23.0722 ppm
38.9643 ppm
17.1169 ppm
7.26309 ppm

CrHI
K

Ca
Ti

CrLO
Mn
Fe
Co
Ni.
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
116.808
30638 .1
13010.1
1360.16
109.539

-150.932
10679.9

-16.0066
-38.3929

39.0511
39.7533
28.9503

-17.4924
2 1 9 . 4 1 2
1 1 4 . 2 2 6
270 .714

-37.3389
9.29807
168.084
42 .1451

-33.0421
-10.5085

617.051
-53.5541

18 .1922
5.54740



Application;
Meas Time:
ID: <S12-2>
( ) (

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
MoHg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U , T h , A g Q018
18-APR-1994 12:28:01

01-20-1994

Std. dev.Value
-118.937
30302.2
15607.1
1652.82
135.457
897.343
11736.0
273.774

-57.2506
137.226
62.1760
12.1854

-15.0546
289.143
131.859
243.088

-28.4586
-6.14389
185.908

-62.0291
7.80509
27.1149
608.284

-22.1033
19.3867
9.14582

309.653 ppm
798.408 ppm
433.804 ppm
168.571 ppm
114.390 ppm
352.918 ppm
570.328 ppm
214.168 ppm
80.2908 ppm
55.0932 ppm
37.8026 ppm
24.0208 ppm
14.1384 ppm
17.3829 ppm
8.29426 ppm
11.7153 ppm
2 9 . 6 4 9 5 ppm
15.4727 ppm
22.1415 ppm
66.879 0 ppm
37.2484 ppm
24.7649 ppm
23.0532 ppm
40.4750 ppm
16.8356 ppm
7.58700 ppm



Application;
Meas Time:
ID: <S12-3>
( ) (

SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 12:32:11

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
2 4 2 . 1 2 2
34769 .7
20166 .8
1852.96
1 .80013

-471.331
11625 .6

-369.086
-51 .1432

83 .4329
34.5493
18 .0646

-0.608207
346 .812
104.650
156.432

-36.2870
-15.0033

173.697
166.295

-21.4408
1.60659
747.037

-31.4661
33.0951
13 .1872

Std. dev.
347.233 ppm
853.629 ppm
491.312 ppm
182.762 ppm
118.886 ppm
232.028 ppm
573.052 ppm
180.648 ppm
76.2570 ppm
51.9018 ppm
37.3731 ppm
25.0336 ppm
16.0256 ppro
19.0924 ppm
7.91184 ppm
10.1446 ppm
30.1263 ppm
15.7994 ppm
21.4720 ppm
77.0916 ppm
40.2539 ppm
27.5970 ppm
25.9024 ppm
44.5553 ppm
16.2047 ppm
7.83645 ppm



Application
Meas Time:
ID: <S13-1>
( ) (

;SOILS with U,Th,Ag Q018
18-APR-1994 3 -4 :30 :13

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-206.663

25009.3
11032 .9
1472 .15
181 .340
324 .398
10175.7
212.291

-91.2722
51.0097
1 1 4 . 1 5 L

-20.295L
-30.4757

172.910
9 9 . 2 1 4 3
264.808

-101.569
48.0824
1 4 0 . 4 5 3

-239.903
47 .2236
3 4 . 1 6 2 3
3 9 1 . 4 4 3

-117.351
6.69456
1 2 . 1 1 5 0

01-20-1994

Std. dev.
285.293 ppm
726.717 ppm
367.177 ppm
155.092 ppm
104.245 ppm
285.386 ppm

1 522.623 ppm
194.030 ppm
71.2267 ppm
43.6437 ppm
37.0508 ppm
24.6555 ppm
10.8110 ppm
13.2395 ppm
6. 9 3 7 9 0 ppm
11.6076 ppm
16.5363 ppm
18.8093 ppm
19.3784 ppm
52.3960 ppm
31.8364 ppm
20.0809 ppm
18.1493 ppm
30.6228 ppm
15.8988 ppm
7.14803 ppm



Application;
Meas Time:
ID: <S13-2>
( ) (

CrHI
K
Ca
Tl

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 14:34:25

Std. dev.Value
122.914
34510.4
14075.5
2437.96
255.281
539.890
14106.2
464.558

-168.771
18.5893
7 6 . 6 1 1 9

\ -14.2668
- 1 6 . 9 9 8 9
2 3 9 . 9 2 8
150.918
527.911

-15.5213'
32.9149
211.835

-15.3209
42.3528

-29.5685
570.594

-53.7304
15.8264
5.97398

360.063 ppm
848.751 ppm
423.241 ppm
182.356 ppm
118.630 ppm
341.922 ppm
627.480 ppm
239.536 ppm
80.2374 ppm
45.9097 ppm
39.9570 ppm
27.0133 ppm
14.5572 ppm
16 . 1 6 9 3 ppm
8.73749 ppm
16.6777 ppm
32.6354 ppm
18.9892 ppm
25.5049 ppm
70.9258 ppm
39.5484 ppm
24.5009 ppm
22.7526 ppm
41.7306 ppm
19. 8 9 6 0 ppm
7.63158 ppm



Application;
Meas Time:
ID: <S13-3>
( ) (

SOILS with U,Th,Ag Q018
18-APR-1994 14:38:41

CrHI
K

Ca
Tl

CrLO
Mn
Fe ,
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
u

Th

Value
-295.109

16237 .3
7304.51
737.365
288.023

-59.0853
5863.63

-132.027
-93.1642

64.2391
40 .8111
53.6865

-27.0582
116 .101
71 .7116
151.976

-44.4502
-13.2204

86.8704
-214.405

42.7651
30.1069
271.089

-146.076
-9.57826

10.6761

01-20-1994

Std. dev.
244.330 ppm
590.617 ppm
295.410 ppm
128.811 ppm
99.7300 ppm
215.513 ppm
392.878 ppm
132.194 ppm
57.6983 ppm
40.5874 ppm
26.9212 ppm
20.0457 ppm
9.40423 ppm

^ 10.5176 ppm
5.68271 ppm
8.49582 ppm
20.3028 ppm
10.9976 ppm
14.5518 ppm
45.7975 ppm
2 7 . 8 9 6 6 ppm
17.6711 ppm
14.7038 ppm
25.1785 ppm
12.5423 ppm
6.18955 ppm



Application;
Meas Time:
ID: <S14-1>
( ) (

SOILS with U,Th,Ag Q018
18-APR-1994 15:04:45

01-20-1994

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-372.838

36249.7
14676 .0
1428.67
14 .0128
536.030
11269.3
323.698

-147.405
62.9931
92.0783
4 9 . 4 1 1 2

-44.1845
119 .366
120.530
241 .189
20 .6372
20.2894
138 .623

-98.4282
3 7 . 1 8 8 3
29.5896
381.664

-59.9717
42.5667
27 .0945

Std. dev.
285.684 ppm
870.070 ppm
433.964 ppm
156.095 ppm
114.051 ppm
323.135 ppm
562.592 ppm
215.905 ppm
73.0913 ppm
4 9 . 6 3 1 6 ppm
41.4720 ppm
29.8365 ppm
12.0407 ppm
11.6317 ppm
7 . 6 7 2 6 6 ppm
11.7174 ppm
35.0384 ppm
18.1764 ppm
21.1768 ppm
71.1381 ppm
40.1502 ppm
26.2978 ppm
18.7200 ppm
42.6127 ppm
16.7705 ppm
8.20443 ppm



Application;
Meas Time:
ID: <S14-2>
( ) (

SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 15:10:17

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-104.960

36997.6
1 1 4 1 1 . 0
835.787
1 3 0 . 2 4 0
960.967
8020.57

-220.408
63.5900
15.0650
40.7879

-38.7989
0.367400

150.899
104 .648
66.3959
25.8253
20.2096

, 172 .535
271 .973
228.269
1 3 . 2 2 4 7
4 1 9 . 1 2 9

-150.370
43 .4925
2 9 . 4 6 2 3

Std. dev.
301.702 ppm
876.637 ppm
394.417 ppm
123.509 ppm
104.039 ppm
3 5 3 . 9 6 9 ppm
479.620 ppm
163.100 ppm
84.3956 ppm
46.0801 ppm
38.7426 ppm
25.6807 ppm
16.2487 ppm
12.7291 ppm
7.27240 ppm
7.79532 ppm
35.4345 ppm
19.1797 ppm
20.7128 ppm
80.4290 ppm
45.5037 ppm
29.1263 ppm
19.6071 ppm
43.3843 ppm
15.6005 ppm
8.50954 ppm



Application;
Meas Time:
ID: <S14-3>
( ) (

SOILS With U,Th,Ag Q018 01-20-1994
18-APR-1994 15:15:11

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
120.556
41640 .8
16612.7
1677.39
104 .194
1 1 5 2 . 4 4
1 1 6 4 1 . 5
358 .947

-148.904
58.3667
141 .577
55.0743
27 .8830
196.970
123 .286
1 4 6 . 1 2 3

-36 .1147
-32.1494

207.393
50.2805
128 .034
9 . 0 0 8 3 2
4 5 1 . 7 3 4
9.62899
2 3 . 8 3 3 6
19.4084

Std. dev.
341.165 ppm
9 2 9 . 4 6 8 ppm
465.273 ppm
161.470 ppm
119.242 ppm
386.878 ppm
580.505 ppm
225.151 ppm
74.4133 ppm
51.5126 ppm
47.1679 ppm
27.6688 ppm
18.9249 ppm
14.7923 ppm
8.05050 ppm
9 . 9 9 4 8 9 ppm
32.0805 ppm
15.9153 ppm
23.0465 ppm
79.6882 ppm
45.5557 ppm
28.7359 ppm
20.6546 ppm
48.2402 ppm
16.0364 ppm
7.84479 ppm



Application;
Meas Time:
ID: <S10-1>
( ) (

SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 15:43:37

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-336.249

3 2 2 4 2 . 4
20192.0
1650.31

-113.692
368.780
12797.8

-193.51,8
-218.582

124.703
86.6439

-9.50271
-23.4965

366.741
140 .264
105.307
6.65025
26.4799
153.549

-36.4451
-0.767198

15.0365
638.867
17.9018
32 .4872
11 .7643

Std. dev.
279.378 ppm
824.038 ppm
487.246 ppm
175.407 ppm
112.012 ppm
310.506 ppm
598.024 ppm
198.051 ppm
56.8406 ppm
54.3849 ppm
40.8434 ppm
2 6 . 9 9 3 6 ppm
13.8865 ppm
1 9 . 6 6 3 7 ppm
8 . 7 6 6 6 2 ppm
8.91923 ppm
33.6764 ppm
19.0501 ppm
20.3620 ppm
70.1740 ppm
38.7783 ppm
25.5484 ppm
23.8403 ppm
43.2540 ppm
15.1381 ppm
7.93297 ppm



Application;
Meas Time:
ID: <S8-1>
( ) (

CrHI
K
Ca
Ti

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 17 : 1 2 : 2 9

Std. dev.Value
-341.345
31363.1
13782.0
1487.80
108.228
151.791
12292.3
1 9 9 . 3 5 6

-193.964
3.10588
112.764
48.5892

-27.2391
215.155
111.280
77.2789

-12.7792
-14.0070
204.506
2.23142

-4.83670
-26.4585
580.473

-55.2375
16.8533
17.0860

2 6 6 . 6 9 5 ppm
810.960 ppm
414.151 ppm
165.814 ppm
113.931 ppm
279.274 ppm
580.729 ppm
212.335 ppm
60.2420 ppm
41.7936 ppm
40 . 9 6 1 6 ppm
25.8814 ppm
12.8166 ppm
15.0594 ppm
7.56846 ppm
7.86421 ppm
30.6618 ppm
15.5821 ppm
21.5524 ppm
66.1215 ppm
35.8001 ppm
22.8693 ppm
22.4374 ppm
38.5162 ppm
14.8841 ppm
7.57372 ppm



Application;
Meas Time:
ID: <S10-2>
( ) (

SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 1 5 : 5 1 : 1 9

CrHI
K

Ca
Tl

crLO
Mn
Fe
Co
Nl
CU
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-16.7546

34070.0
2 1 4 2 7 . 6
1 5 0 2 . 1 0
159.931
3 3 1 . 3 9 8
13520.6
207 .334
30.7775
1 2 4 . 1 7 4
155.496

-9.67231
-22.9515

377.653
152.570
115.024

-18.3882
56.6427
144 .586
105.505
53.2201
6.76107
708.994

-22.9460
34.9091
16 .9914

Std. dev.
321.250 ppm
846.348 ppm
503.179 ppm
177.962 ppm
129.404 ppm
317.703 ppm
617.823 ppm
225.656 ppm
88.9192 ppm
56.5103 ppm
46.7586 ppm
30.5741 ppm
14.5355 ppm
20.1698 ppm
9 . 2 0 9 6 6 ppm
9 . 2 7 2 6 6 ppm
32.4973 ppm
21.7197 ppm
20.5498 ppm
7 6 . 6 9 3 5 ppm
42.0511 ppm
27.5948 ppm
25.4180 ppm
45.0131 ppm
15.1359 ppm
8.34119 ppm



Application
Meas Time:
ID: <S10-3>
( ) (

;SOILS with U,Th,Ag Q018
18-APR-1994 15:58:00

01-20-1994

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-429.338

3 1 9 9 3 . 2
19358.6
1643 .86
7 1 . 3 4 8 8
980.919
1 4 3 9 3 . 4
387.692

-35.3470
104.468
81 .1215
17.9177

-40.6304
371.294
122 .832
157.980

-1.37298
8.38699
242 .485
25.8009
62 .7340
30.8204
690.223

-90.0920
-5.72788

4 . 7 2 7 4 5

Std. dev.
273.724 ppm
820.629 ppm
478.112 ppm
171.324 ppm
116.725 ppm
3 6 3 . 3 9 0 ppm
633.849 ppm
238.261 ppm
84.7123 ppm
54.3723 ppm
41.3047 ppm
27.1481 ppm
12.4703 ppm
19.9851 ppm
8.42739 ppm
10.1023 ppm
33.96 4 2 ppm
17.1534 ppm
23.4732 ppm
72.1010 ppm
40.1520 ppm
2 6 . 6 6 8 2 ppm
24.9139 ppm
41.1161 ppm
15.7628 ppm
7.43236 ppm



Application;
Meas Time:
ID: <S8-2>
( ) (

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 1 7 : 1 9 : 3 6

Std. dev.Value
120.886
42131.7
23030.0
2318.50
63.3614
571.174
16783.6
2 2 9 . 2 6 3

-88.7997
103.185
183.399
1.49511

-11.6881
253.653
154.175
150.084

-69.1073
6 6 . 8 7 5 6
-195.743
62.3772
129.508

-30.5576
787.490

-85.4177
23.5336
15.1024

348.370 pprn
935.851 pprn
5 3 2 . 6 9 2 ppm
208.910 ppm
138.099 ppm
354.939 ppm
698.278 ppm
250.944 ppm
83.6610 ppm
5 6 . 9 6 6 7 ppm
50.6080 ppm
33.8247 ppm
16.4312 ppm
17.0990 ppm
9 . 1 6 6 6 0 ppm
10.4369 ppm
2 9 . 9 5 5 6 ppm
23.7383 ppltl
23.3262 ppm
82.4248 ppm
46.6115 ppm
28.6321 ppm
27.4079 ppm
47.4558 ppm
15.6226 ppm
8.02205 ppm



Application;
Meas Time:
ID: <S8-3>
( ) (

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
N1
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Agu
Th

SOILS with U , T h , A g Q018
18-APR-1994 17:28:15

01-20-1994

Std. dev.Value
300.459
45218.1
20703.8
2221.51

-245.083
230.136
14839.8
150.688

-4.61543
170.787
138.554

-12.9408
3.96037
205.658
127.294
109.750

-20.0316
53.0898
194.814
13.1671
19.1941
26.1873
671.708

-30.2453
2 8 . 6 3 6 3
25.8571

3 6 0 . 3 6 5 ppm
967.477 ppm
514.871 ppm
204.541 ppm
124.616 ppm
321.427 ppm
657.835 ppm
235.231 ppm
88.4164 ppm
61.7247 ppm
46.9384 ppm
31.5977 ppm
17.3911 ppm
15.3886 ppm
8.39802 ppm
9.37902 ppm
33.3562 ppm
23.1625 ppm
22.7545 ppm
81.3801 ppm
44.5497 ppm
29.7614 ppm
25.2597 ppm
48.5801 ppm
15.4177 ppm
8.41948 ppm



Application
Meas Time:
ID: <SCH1>
( ) (

CrHI
K
Ca
Ti

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Agu
Th

;SOILS with U,Th,Ag Q018 01-20-1994
18-APR-1994 1 8 : 4 6 : 5 3

Std. dev.Value
-722.656
20280.0
11820.9
2551.71
174.828
1179.54
26414.2

-180.438
- 3 9 . 0 6 9 6
48.6142
113.940

-58.8525
-20.0525
271.791
275.011
15.0328

-61.5567
15.5893
69.0147
82.7824
35.1454
2.05327
640.,080
1 6 . 1 9 2 9
21.3380
9.46331

224.129 ppm
663 . 2 7 2 ppm
371.789 ppm
201.176 ppm
129.425 ppm
383.356 ppm
833.933 ppm
271.512 ppm
82.0029 ppm
50.2580 ppm
44.4314 ppm
23.8984 ppm
14.9407 ppm
17.4707 ppm
11.4602 ppm
6.43158 ppm
29.2502 ppm
19.0453 ppm
16.2415 ppm
73.1234 ppm
40.0911 ppm
26.1246 ppm
24.3017 ppm
43.8948 ppm
11.1657 ppm
7.44435 ppm



Application;
Meas Time:
ID: <SCH2>
( ) (

CrHI
K
Ca
Ti

CrLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U,Th,Ag Q018
18-APR-1994 1 8 : 5 3 : 0 4

01-20-1994

Std. dev.Value
225.325
18086.9
14657.6
2 2 1 6 . 6 9

-18.6401
1009.07
24660.0
31.8021

-122.796
-2.25415
21.2871
7.71369

-31.6420
254.885
240.406
5.48134

-13.8025
7.54269
84.2556
2 9 . 6 0 9 6
45.2596
53.4012
519.607

-22.9257
13.8867
18.2629

330.262 ppm
630.955 ppm
403.251 ppm
188.858 ppm
116.937 ppm
376.030 ppm
806.588 ppm
270.863 ppm
73.2886 ppm
44.1394 ppm
3 6 . 4 9 0 6 ppm
2 6 . 9 4 6 1 ppm
13.6846 ppm
16.9022 ppm
10.7412 ppm
5 . 8 9 5 6 6 ppm
32.7821 ppm
17.8536 ppm
16.3097 ppm
68.7539 ppm
38.2821 ppm
26.1155 ppm
21.8258 ppm
40.6918 ppm
11.1031 ppm
7.73477 ppm



Application;
Meas Time:
ID: <S27>
( ) (

CrHI
K
Ca
Ti

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U,Th,Ag Q018
18-APR-1994 19:08:13

01-20-1994

Std. dev.Value
-399.822
13945.1
10470.6
1995.78
144.636
1012.04
23782.4
32.7641

-126.248
62.7380
27.9212
26.3510

-14.0952
248.353
293.216

-1.57763
-31.6151
8.61701
53.7756

-86.3339
-6.21295
16.7022
541.457

-100.877
24.8535
7.44766

252.739 ppm
5 5 6 . 6 1 9 ppm
340.993 ppm
174.126 ppm
110.148 ppm
361.875 ppm
780.480 ppm
261.652 ppm
69.1211 ppm
48.1068 ppm
34.3528 ppm
26.3265 ppm
14.2743 ppm
16.4090 ppm
11.4671 ppm
5 . 6 6 9 1 4 ppm
29.3390 ppm
16.7321 ppm
14.5777 ppm
64.5092 ppm
35.4221 ppm
23.5680 ppm
21.8923 ppm
37.0383 ppm
10.7468 ppm
7.20854 ppm



Application;
Meas Time:
ID: <FE3>
( ) (

CrHI
K
Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U,Th,Ag Q018 01-20-1994
19-APR-1994 0 8 : 0 0 : 3 9

Std. dev.Value
-13.9463
-476.445
-101.673
-3.02988
-597.327
220.650

1.59977e+06
-6491.91
4155.31

-249.429
154.584
426.940
13.1196
5.92377

-12.3774
19.4972
47.5020
75.3002

-137.344
1346.00
228.946
1 9 8 . 2 9 6
52.8786

-179.510
-7.59128
4.30327

4 3 . 5 9 6 9 ppm
66.5451 ppm
33.0505 ppm
29.8319 ppm
44.0023 ppm
9 4 9 . 0 4 6 ppm
6544.89 ppm
1796.28 ppm
991.447 ppm
171.701 ppm
134.259 ppm
130.256 ppm
51.9025 ppm
18.3081 ppm
9 . 9 9 0 5 0 ppm
14.3401 ppm
137.303 ppm
9 2 . 6 5 6 8 ppm
37.7123 ppm
184.471 ppm
95.4423 ppm
6 6 . 5 3 0 6 ppm
14.9241 ppm
9 8 . 9 8 6 7 ppm
2.44982 ppm
2.56485 ppm



Application;
Meas Time:
ID: <TEF3>
( ) (

CrHI
K

Ca
Tl

crLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS With U,Th!,Ag Q018 01-20-1994
19-APR-1994 0 8 : 1 3 : 3 8

Std. dev.Value
8 6 . 4 6 6 9

-288.333
-28.3538
-24.2387
-59.9332
106.468
17.8425

-33.6121
-5.29807
29.2872

-16.9026
-34.7756
12.4935
2 . 5 9 9 9 2
3.58123
4.46072

-16.0900
20.7980

-7.12293
-35.0624
-22.5855
6.86318
12.1907

-54.8740
-5.38968
-10.1313

175.013 ppm
65. 6 3 2 3 ppm
31.8653 ppm
25.8187 ppm
4 6 . 0 9 9 5 ppm
144.059 ppm
74.2483 ppm
66.1372 ppm
43.2040 ppm
29.4294 ppm
2 6 . 8 7 9 6 ppm
17.5812 ppm
10.7384 ppm
2.41384 ppm
1.48959 ppm
2.34519 ppm
21.1453 ppm
9.58852 ppm
4 . 8 9 9 9 5 ppm
27.3778 ppm
14.7724 ppm
9.88845 ppm
2.67580 ppm
16.4080 ppm
5.25526 ppm
4.01387 ppm



Application;
Meas Time:
ID: <S23-1>
( ) (

SOILS with U,Th,Ag Q018 01-20-1994
19-APR-1994 0 9 : 3 4 : 1 3

CrHI
K

Ca
Tl

crLO
Mn
Fe
Co
Ni
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-410.831

1 4 4 6 6 . 8
11400 .9

' 1898.74
-50.1693

773.620
18898.5

-18.5937
-166.034

42 .3428
54.9019
23.8615

-6.81105
208.915
302.915
13.9747

-21 .6134
3 .42278
68.1730

-147.906
16 .2317
8.33891
438 .496

,-74.6950
10.9690
3.50967

Std. dev.
244.522 ppm
567.324 ppm
355.045 ppm
174.273 ppm
104.603 ppm
335.943 ppm
6 9 6 . 6 8 7 ppm
233.023 ppm
59.3148 ppm
43.6911 ppm
33.9480 ppm
2 3 . 9 9 6 4 ppm
13.9173 ppm
14.8367 ppm
11.3055 ppm
5.91397 ppm
27.8704 ppm
15.5808 ppm
14.4583 ppm
58.9358 ppm
33.7143 ppm
21.3805 ppm
19 . 4 6 4 9 ppm
34.9898 ppm
10.5270 ppm
6 . 9 3 0 9 2 ppm



Application
Meas Time:
ID: <S23-2>
( ) (

;SOILS with U , T h , A g Q018
19-APR-1994 0 9 : 4 2 : 3 1

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co

• N1
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
369.276
1 8 5 0 3 . 8
38622 .9
2204 .26
1 2 1 . 4 4 0
619.973
21051 .6

-99.1998
-80.5158
-4 .24691

104 .742
75.0606

-33.7517
283 .741
256 .180
24 .9002

-33.0711
-20.8680

70.5583
••-186. 738
-16 .2615

59 .2694
540.007

-76.6202
15.9776
9 .43630

01-20-1994

Std. dev.
354.432 ppm
650.479 ppm
6 2 6 . 3 3 1 ppm
190.217 ppm
122.833 ppm
354.441 ppm
764.777 ppm
252.815 ppm
76.6487 ppm
43.8063 ppm
42.0016 ppm
27.5935 ppm
13.1419 ppm
18.0216 ppm
11.1991 ppm
6.73510 ppm
30.7930 ppm
14.3923 ppm
15.9981 ppm
6 7 . 7 9 9 7 ppm
37.9910 ppm
26.0119 ppm
22.4498 ppm
40.7642 ppm
11.0058 ppm
7.06089 ppm



Application:
Meas Time:
ID: <S23-3>
( ) (

SOILS/with U , T h , A g Q018
19-APR-1994 0 9 : 4 7 : 4 5

01-20-1994

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
N1
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-787.559

2 4 6 2 9 . 6
1 1 4 7 5 . 9
2842 .98

-86.0840
1 2 9 2 . 6 3
2 3 1 9 7 . 5
5 4 1 . 4 1 0

-76 .1262
-24.7887

83.3078
43 .7076
2 4 . 8 3 6 6
350 .495
3 4 3 . 5 4 1
3 2 . 1 3 3 6
1 2 . 5 2 5 3

-18 .3365
107 .014
156 .674
1 8 9 . 6 4 2
35.5657
785 .830

-143 .819
16 .7368
3 2 . 8 2 2 7

Std. dev.
220.335 ppm
726.079 ppm
375.340 ppm
208.256 ppm
122.512 ppm
3 9 5 . 6 4 5 ppm
788.930 ppm
286.648 ppm
83.9401 ppm
4 3 . 2 9 9 3 ppm
42.5024 ppm
28.8467 ppm
18.8136 ppm
19.7858 ppm
12.8596 ppm
7.45255 ppm
36.4862 ppm
18.8794 ppm
18.3066 ppm
82.8738 ppm
47.0254 ppm
30.4824 ppm
27.1129 ppm
45.6311 ppm
12.4302 ppm
8 . 7 6 9 9 2 ppm



Application;
Meas Time:
ID: <S24-1>
( ) (

SOILS with U , T h , A g Q018
19-APR-1994 10:42:22

01-20-1994

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
19 .9582
2 0 1 4 0 . 0
1 6 8 3 3 . 8
2605 .75
4 1 . 4 2 6 3
2 1 6 . 0 1 8
22908.5
1 2 3 . 1 3 9
20.9577

-19 .8944
115 .047

-1.70678
-35.8316

2 1 5 . 4 1 2
285.546
20.0495

-10.6477
28 .6372
86.0870
18.8500
25 .9663
47 .5128
365 .460

-98.5076
0.581839

9 .23370

Std. dev.
311.320 ppm
6 6 5 . 2 6 7 ppm
432.712 ppm
202.144 ppm
128.152 ppm
314.284 ppm
780.709 ppm
2 6 6 . 4 3 9 ppm
87.7725 ppm
42.9489 ppm
43.6370 ppm
27.7020 ppm
13.2441 ppm
15.5718 ppm
11.4449 ppm
6.41575 ppm
33.0873 ppm
18.2993 ppm
15.8260 ppm
6 6 . 7 6 0 0 ppm
36.4574 ppm
25.2713 ppm
18.4803 ppm
37.4354 ppm
10.7648 ppm
7.47258 ppm



Application
Meas Time:
ID: <S24-2>
( ) (

:SOILS with U , T h , A g Q018 01-20-1994
19-APR-1994 1 0 : 4 9 : 0 4

CrHI
K

Ca
Tl

crLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
47 .1906
1 9 3 3 0 . 5
2 2 6 1 6 . 4
2 2 9 6 . 0 3

- 2 2 6 . 3 2 7
1 3 5 4 . 9 3
23990 .3

-197.088
-27.9529

4 9 . 7 0 5 4
2 3 6 . 8 0 4

-18 .0830
-3 .30742

298 .686
298 .776
23 .9976

-60 .0144
4 9 . 9 1 9 8
7 7 . 1 3 1 0
6 9 . 1 1 0 0
86 .3954
2 .58486
523 .732

-79 .4387
16 .6835
1 5 . 4 1 2 7

Std. dev.
325.813 ppm
656.438 ppm
491.910 ppm
198.821 ppm
119.320 ppm
409.562 ppm
805.456 ppm
2 6 3 . 9 3 5 ppm
85.0748 ppm
5 2 . 5 6 6 9 ppm
54.6109 ppm
31.8880 ppm
17.4140 ppm
18.4312 ppm
12.0630 ppm
7.00122 ppm
31.6577 ppm
22.7228 ppm
16.7862 ppm
75.2194 ppm
41.9047 ppm
2 6 . 8 6 3 2 ppm
22.2434 ppm
42.9282 ppm
11.5893 ppm
8.17709 ppm



Application;
Meas Time:
ID: <S24-3>
( ) (

SOILS with U , T h , A g Q018
19-APR-1994 1 0 : 5 6 : 5 5

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
N1
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
3 0 . 2 2 0 6
19089 .3
27075 .2
2055.79
23 .9252
468.109
23299 .9

-208.751
23 .9089

-17.1297
110.807
19 .5479

-6.86833
308.297
2 6 3 . 3 8 4
15.8820

-46.3617
-10.9235

67 .0112
-123.097
-14 .2469

49 .0158
468 .631
2.06285
20.6062
15.6270

01-20-1994

Std. dev.
3 1 6 . 9 3 2 ppm
652.957 ppm
532.226 ppm
179.971 ppm
113.833 ppm
338.267 ppm
794.143 ppm
257.274 ppm
86.5819 ppm
43.3972 ppm
43.2714 ppm
25.8404 ppm
15.9823 ppm
18.6383 ppm
11.3678 ppm
6.50970 ppm
29.7539 ppm
16.4390 ppm
15.9202 ppm
6 4 . 2 9 3 6 ppm
36.0585 ppm
24.5257 ppm
20.8382 ppm
40.1804 ppm
11.2194 ppm
7.57155 ppm



Application;
Meas Time:
ID: <S21-1>
( ) (

SOILS with U,Th,Ag Q018
19-APR-1994 12:08:27

01-20-1994

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
u

Th

Value
- 3 3 7 . 3 2 6

17656.8
1 1 6 2 9 . 4
2304 .59

-17.8970
695.601
25837.7
408 .223

-79.3793
-79.7461

117 .950
-22.2961
-10.7391

269.903
281 .721

-4.86071
-69.0335

9 .23341
7 2 . 9 1 3 4

-46.5385
19 .6068
1 3 . 8 1 2 8
695.229

-29.2473
1 . 7 3 5 3 8
8.97488

Std. dev.
2 6 5 . 4 9 9 ppm
622.151 ppm
364.371 ppm
186.472 ppm
113.109 ppm
346.908 ppm
821.396 ppm
288.412 ppm
80.0038 ppm
34.3371 ppm
42.5339 ppm
23.7011 ppm
15.2105 ppm
17.3418 ppm
11.4864 ppm
5.26728 ppm
26.3852 ppm
16.7028 ppm
14.9411 ppm
69.5113 ppm
38.7118 ppm
25.2291 ppm
25.0932 ppm
41.6877 ppm
9.87459 ppm
7.28814 ppm



Application;
Meas Time:
ID: <S21-2>
( ) (

SOILS with U, T h , A g Q018
19-APR-1994 1 2 : 1 6 : 1 5

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
1 8 . 8 2 1 8
17902 .8
6953 .30
1580.03
155 .107
1 0 2 . 1 0 4
19909.2
106.660

-60.2424
2 5 . 0 4 3 3
147 .923

-20.5478
-22.7596

2 1 0 . 2 2 9
216 .567
9 .20104
4 .70712
31 .8527
64 .3017

-98.2836
3 0 . 1 3 0 3

-9 .63311
614 .668

-56.4063
-1.55978

8.69029

01-20-1994

Std. dev.
2 9 4 . 5 2 6 ppm
621.687 ppm
295.283 ppm
167.126 ppm
114.014 ppm
283.649 ppm
715.531 ppm
244.043 ppm
73.5748 ppm
43.4389 ppm
42.3535 ppm
24.3159 ppm
12.9394 ppm
14.9724 ppm
9.80576 ppm
5.25179 ppm
3 1 . 3 6 9 6 ppm
17.4976 ppm
13.8427 ppm
64.2505 ppm
36.4444 ppm
2 2 . 6 9 3 8 ppm
23.0677 ppm
38.2659 ppm
9 . 6 1 9 1 8 ppm
6 . 8 9 3 2 8 ppm



Application:
Meas Time:
ID: <S21-3>
( ) (

SOILS with U,Th , A g Q018
19-APR-1994 12:20:25

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
2 .54610
17697.9
7203 .83
1893 .46
293 .329
3 6 1 . 3 7 4
2 1 2 9 2 . 4

-438.653
-9.85522
-8.18263

84 .2164
0.867300
-23.0002

' 192 .261
202.824

-4.04719
-10.0972

5.03128
53 .2394

-202.224
-55.5870

71 .7086
584 .648
2 .09411
8 . 2 4 3 3 1
23 .6842

01-20-1994

Std. dev.
2 9 1 . 3 3 6 ppro
6 1 7 . 6 6 3 ppm
298.372 ppro
162.714 ppm
111.062 ppro
306.127 ppro
739.894 ppro
227.441 ppro
74.0538 ppro
39.4180 ppro
36.7818 ppro
23.1088 ppro
12.6826 ppro
14.3589 ppro
9.59125 ppro
4.73997 ppro
2 9 . 6 5 9 2 ppro
16.3541 ppm
13.4397 ppro
61.0614 ppro
34.1020 ppro
24.1199 ppro
22.5263 ppro
3 8 . 9 6 4 6 ppro
9.52087 ppro
7.49719 ppro



Application;
Meas Time:
ID: <S18>
( ) (

CrHI
K
Ca
Tl

CrLO
Mn
Fe
Co
Nl
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U, T h , A g Q018 01-20-1994
19-APR-1994 17:57:42

Std. dev.Value
-477.503
13742.7
5452.93
1203.75
262.203
4 1 6 . 5 6 6
11090.2
74.3736

-56.3621
-41.8773
73.0350
28.0041

-45.2175
102.142
112.494

0.207016
-7.40771
-9.20578
23.7822

-103.590
-82.1658
25.1148
572.548

-68.0735
5.93177
10.7503

217.630 ppm
547.761 ppm
259.800 ppm
139.735 ppm
104.124 ppm
276.604 ppm
531.195 ppm
188.422 ppm
6 5 . 7 6 6 6 ppm
33.0537 ppm
34.5018 ppm
21.5064 ppm
9.20879 ppm
10.2138 ppm
6.88576 ppm
4.08729 ppm
27.6823 ppm
12.2630 ppm
10.2955 ppm
55.8428 ppm
29.3033 ppm
2 0 . 8 6 6 9 ppm
21.3083 ppm
32.8142 ppm
8.42509 ppm
6.32157 ppm



Application;
Meas Time:
ID: <S19>
( ) (

CrHI
K
Ca
Tl

CrLO
Mn
Fe
Co
N1
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag
U
Th

SOILS with U , T h , A g Q018
19-APR-1994 18:01:43

01-20-1994

Std. dev.Value
-163.163
21251.6
8651.27
1406.00
67.0907
219.378
14736.8
13 6 . 3 6 2

-107.944
-70.5204
6 8 . 3 6 7 6

0.0808053
-7.60585
186.290
218.807

-8.84239
-38.5992
2 . 9 9 9 6 6
58.6054
5.19316
3.61760
2.20551
935 . 2 8 6

-36.1467
14.8458
22 . 6 9 3 8

279.186 ppm
6 7 6 . 3 2 1 ppm
329.445 ppm
171.168 ppm
122.041 ppm
291.482 ppm
622. 4 4 6 ppm
221.122 ppm
68.5213 ppm
34.7115 ppro
39.0208 ppm
25.3460 ppm
15.0994 ppm
13.9 6 4 5 ppm
9 . 7 4 5 9 9 ppm
4.72215 ppm
29.1415 ppm
17.1535 ppm
14.2379 ppm
71.3492 ppm
38.9273 ppm
25.6274 ppm
28.1957 ppm
42.2341 ppm
10.2358 ppm
7.77810 ppm



Application;
Meas Time:
ID: <S20>
( ) (

SOILS with U, T h , A g Q018 01-20-1994
19-APR-1994 18:07:08

CrHI
K

Ca
Tl

CrLO
Mn
Fe
Co
N1
Cu
Zn
As
Se
Sr
Zr
Mo
Hg
Pb
Rb
Cd
Sn
Sb
Ba
Ag

U
Th

Value
-493.703

1 3 9 1 6 . 9
7 9 0 0 . 4 5
2054 .83
1 2 8 . 5 1 4
439 .654
19712 .1
2 9 1 . 1 6 7

-126.260
3 8 . 0 7 2 2
127.309
24 .6486

-4 .62622
209.395
2 9 3 . 8 2 6

0 . 3 1 2 5 8 4
-6 .61246

28 .3787
4 8 . 9 5 2 5

-302.651
-38.7061

20.5167
470 .872

-60.1604
2 3 . 1 7 1 9
6 . 3 0 2 4 3

Std. dev.
232.513 ppm
554.351 ppm
302.783 ppm
175.972 ppm
110.271 ppm
307.509 ppm
707.387 ppm
249.288 ppm
6 7 . 2 6 9 4 ppm
44.0327 ppm
40.4739 ppm
27.0158 ppm
14.4307 ppm
14.8578 ppm
11.1602 ppm
5.68263 ppm
29.6880 ppm
17.8639 ppm
13.4717 ppm
56.4016 ppm
32.6043 ppm
2 0 . 9 2 9 9 ppm
20.0614 ppm
35.5278 ppm
10.7251 ppm
7.18427 ppm
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0 2
SUMMARY OF 1994 WELL CONSTRUCTION DATA AT MOLYCORP/QUESTA

MMW-2 Capulin Canyon, Valley fill Well, TD 68 feet

Valley fill 0 - 58 feel
Bedrock (andesite) 58 - 68 feet
8 inch PVC screen 38 - 58 feet
Tail pipe 58 - 68 feet
Dry

MMW-3 Capulin Canyon, Bedrock well, TD 140 feet

Valley fill 0 - 60 feet
Bedrock (andesite & rhyolite) 60 -140 feet
8 inch PVC Screen 75 - 1 1 5 feet
Depth to Water - 60 feet

MMW-7 Shaft #1 Area, Bedrock well, TD 161 feet

Valley fill 0 - 84 feet
^ Bedrock (andesite) 8 4 - 1 6 1 feet ^ .. l--"^
49 8 inch PVC Screen 9 0 - 1 6 0 feet ^

Depth to water - 90 feet

MMW-8A East of Sewage Pond, Bedrock well, TD 178 feet

Valley fill 0 - 1 2 1 feet
Bedrock (andesite/rhyolite) 1 2 1 - 1 7 8 feet
8 inch PVC Screen 130 - 1 5 0 feet
Depth to water - 88 5 feet

MMW.8B East of Sewage Pond, Valley fill Well, TD 129 feet

Vallevfiil 0 - 1 1 7 feet
Bedrock (andesite/rhyolite) 1 1 7 - 1 2 9 feet
8 inch PVC Screen 77 - 1 1 7 feet
Dry

MMW-10A Sugar Shack South, Valley fill well, TD 144 feet

Valley fill 0 - 1 2 9 feet
Bedrock (quartz monzonite) 129 -144 feet

A 8 inch PVC Screen 89 - 1 2 9 feet
Tailpipe 1 2 9 - 1 3 9 feet
Depth to water - 21 8 feet



«

MMW-10B Sugar Shack South, Bedrock well, TO 189 feet

Valley fill 0 - 1 3 4 feet
Bedrock (quartz monzomte) 1 3 4 - 1 8 9 feet
8 men PVC Screen 137 177 feet
Depth to water - 21 8 feet

MMW-1 OC Sugar Shack South, Valley fill well, TD 50 feet

Valley fill 0 - 50 feet
4 men PVC Screen 34 5 - 49 5 feet
Depth to water - 21 8 feet

MMW-11 Sugar Shack South, Bedrock well, TD 184 feet

Valley & mine fill 0 - 1 4 5 feet
Bedrock (quartz monzomte) 1 4 5 - 1 8 4 feet
4 inch PVC Screen 1 4 9 - 1 7 9 feet
Depth to water - 83 5 feet

9 MMW-13 Middle Dump, Valley fill Well, TD 145 feet

Valley fill 0 - 1 2 0 feet
Bedrock (quartz monzonite) 1 2 0 - 1 4 5 feet
8 inch PVC Screen 90 - 1 2 0 feet
Death to water - 1 0 5 3 feet

MMW.14 Sulphur / Spnng Gulch Dump. Valley fill Well, TD 75 feet

Valley fill 0 - 75 feet
8 inch PVC Screen 50 - 60 feet
Dry

MMW-16 Sulphur / Spnng Gulch, Valley fill Well, TD 98 feet

Valley fill 0 - 90 feet
Bedrock (granite) 90 - 98 feet
8 inch PVC Screen 48 - 88 feet
Tail pipe 88 - 98 feet
Dry
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•
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DRILL DATE Air Rotary/

ART 8/24/94 FINISH. 8/26/94 LOGGED By W Opfel DRILL RIG Casing Drive SAMPLE TYPE; Cuttings

UTH PASS RESOURCES. Inc.
uECT No DATE
301-05 1 /16 /95

u.
in
0
««
z
0
en

PID

SAMPLE

DEPTH

0-

5-

10-

15-

20-

25-

30-

35-

40-

45-

50-

55-

80-

65-

70-

75-

80-
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Molycorp, Inc. C14

Questa. New Mexico
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Fill

GC

Rock

Page l of 2

DESCRIPTION

Fill
fragments of andeslte and phyrite

BROWN SANDY CLAYEY GRAVEL
clasts of andesite and rhyolite matrix Matrix sandy clay to
clayey sand

andesite boulder associated with coarse gravel

DARK GRAY ANOESITE
bedrock contact, some flow banding and tan to gray rhyolite

andesiste pyntic
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DRILL DATE Air Rotary/
START 8/24/94 FINISH: 8/26/94 LOGGED By W Opfel DRILL RIG: Casing Drive SAMPLE TYPE: Cuttinga

SOUTH PASS RESOURCES. I n c J L O G OF BORING No. M M W - 3 | f']6URENO

PROJECT N o | D A T E M o l y c o r p . Inc. ClAa
001-05 t/16/95 Questa. New Mexico_____



REMARKS

Iftr

•
'•icisture content : ci<
JD at 50 -55 s l ic /
c.'avs

•—————"y DRILL DATE Air Rotary/
START 8/10/94

SOUTH PASS RESOURCES. Inc.
PROJECT No

001-05

FINISH 8/13/94 LOGGED By W Opfel DRILL RIG- Casing Drive SAMPLE TYPE: Cuttings
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1/16/95
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LOG OF BORING No. MMW-7
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GM/GC BROWN CLAYEY GRAVEL
clasts of ancteiite, rhyolite. welded tuff. and dark volcanics.
subangular to subrounded. Matrix of &lt. clay and sand.

DESCRIPTION

Fill or CoUuvHin
angular fragments of ye(tow, gray and red rhyolite with minor
amounts of dark glassy porphyntic volcanic

'arger Chios. coDbles and Soulders

clay content increasing in matrix, strong yellow color to clay

more andesite clasts
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(H^EMARKS

:orenole <<aier is < l
;3T1

gorehole water 1-2
ypm unaltered pyrite in
ractures

«

»
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DRILL DATE Air Rotary/
START 8/10/94 FINISH 8/13/94 LOGGED By M Opfel DRILL RIG Casing Drive SAMPLE TYPE; Cuttings

SOUTH PASS RESOURCES. Inc.
PROJECT No OATE

001-05 1/16/95
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DEPTH

80-
.
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95-
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•
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LOG OF BORING No. MMW-7 FreureN0

Motycorp, Inc. C15a
Questa, New Mexico
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DESCRIPTION 0 *'

GRAY ANOESITE
bedrock contact, porphyrlHc andeilte, pyrlte and calcite vem
fill



— " ~ . I SAMPLE | S | ^ | " " P ' f l e 3 of 3
U- — J <

S ? y d

A REMARKS | DEPTH ^ $ ^ DESCRIPTION 0
03 — u 3 "

~ 1 6 0 - -, ^-, ___ ________
Boring ternunated at 1 6 1 0 feet and monitor well InstaUed.

165-

170-

175-

I 180-

185-

190-

e
200-

205

210-

215-

220-

225-

230-

235-

• ________________
_____________________| | 240^ | | |________________________________________

DRILL DATE Air Rotary/
START 8/10/94 FINISH: 8/13/94 LOGGED By W Optel DRILL RIG. Casing Drive SAMPLE TYPE: Cuttings_____

SOUTH PASS RESOURCES. Inc. | L O G OF BORING No. M M W - 7 | .I6W6N0'
PROJECT N o T D A T E M o l y c o r p , Inc. C15b

nni-nc i /ie /oc nnoc+a MPW MftViCO



[ ~ . I ) SAMPLE | g | ^ Page I of 3
U. -) <

(fli S $ ^ ri
W 5 PID ncpTH £ £ ^ ^
REMARKS | S $ ^ DESCRIPTION U v

03 — t3 3

0- » .* , GW SANOY G R A V E L ~ ~ ~ ~
. • . angular fragment! of andeslte with some rhyolte. Much Iron
• • • • staining on clasts Brown matrix of sand

5- • * *. • . • •
• * •

. • • •• • •
10- • . •• • •

• • •
• • •
• •

15- .' ..• •
• • <
• •

20- • • •• •
• •• •
• • <

25- ; ;,
• •
• • •
• •

in • •
°nole water 2-3 " . .

• • • '• • •

• 35- ——___________________________________________
^ ' GC/GW DARK BROMN-BLACK CLAYEY GRAVEL

40- ^•*
'/• .
!/.^

,c •/ •
-.^r;io ,0(0' ^-^ ^0 ,̂ •______________________________________________________________________

' •'.*•, 6W SANOY GRAVEL
• • • angular (ragmneti of rhyolite and Quartz monzomte

50- •..•
• • •
• • •

ehdie water 2-3 ' • . *
'' 55- -r^-r————————————————————————————————————————————————————————————————————

'/// CL TAN TO YELLOW CLAY
'. /// gyp»uB preient

eo- 4^—————————————————————————————
, . , GW SANDY GRAVEL
• • • angular fragments of quartz monzomte, rhyohte and
•. , *, pegmatite Iron oxide coatings, pynte present Matrix of

" • . • , brown sand
• • •

'. • • •• • •
70- •..•.

• • • •
• * •

^ " ^
^^ • . • .

• • •
___________________| | 80-1 1*——^_____________________________________________

DRILL DATE Air Rotary
FART 7/11/94 FINISH 7/14/94 LOGGED By W Opfel DRILL RIG- Casing Drive SAMPLE TYPE: Cuttings

>UTH PASS RESOURCES. Inc. | L O G OF BORING No. M M W - 1 0 B | FI6UREN0

^ ^ • r N n r i A T e I MolvcorD. Inc. Cl9



flyRKS
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DRILL DATE Air Rotary

TART 7/11/94 FINISH- 7/14/94 LOGGED By W Optel DRILL RIG Casing Drive SAMPLE TYPE: Cuttings

)UTH PASS RESOURCES. Inc.
OJECT No DATE
001-05 1 /16/95

u.
in
0
«>z
0
03

PID

SAMPLE

DEPTH

80-

85-
•

90-
•

95-
•
:

100-

105-

110-

115-

120-

125-

130-

135-

140-

145-

150-

155-

160-

LOG OF BORING No. MMW-10B f'J6URENO

Molycorp, Inc. C19a
Questa. New Mexico
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Rock

Page 2 of 3

010
DESCRIPTION

buried log (laying horizontal) preient

BROWN-GRAY GRAVELLY SAND
medium-grained, wel rounded. 90X Quartz WeB rounded clasts
of rhyolite. pegmatite, andeslte. Quartz

gravelly land alternating with medium-grained sand

black organic material at 121-122 feet

QUARTZ MONZONITE
bedrock contact, pyntic, fractured
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DRILL DATE Air Rotary

START- 7/11/94 FINISH- 7/14/94 LOGGED By W Opfel DRILL RIG- Casing Drive SAMPLE TYPE: Cuttings

SOUTH PASS RESOURCES. Inc.
PROJECT No OATE

nni—nR i /IR /QC;

Ll.
in
0
i
0

CD

PID

SAMPLE

DEPTH

180-

165-

170-

175-

180-

185-

190-

195-

200-

205-

210-

215-

220-

225-

230-

235-

240-

LOG OF BORING No. MMW-10B l'lbuKtNO

Molycorp, Inc. C19b
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DESCRIPTION

•

Boring terminated at 189 0 feet and monitor wetl installed



^& REMARKSw
ncreasmg moisture
content no f ree waier

3crenoie water 1 -2
S?m

3or°noie water 1 gem

r
a-To^i^ip w.3*°r ''-''

ym

Borehole water 2"l
gpm

Borehole water 2-4
go'"

Borehole water 5-10
SDTl

|

DRILL DATE Air Rotary/
START 7/15/94 FINISH: 7/17/94 LOGGED By W Opfel DRILL RIG- Casing Drive SAMPLE TYPE: Cuttings

SOUTH PASS RESOURCES. Inc.
PROJECT No DATE

001-05 1 /16 /95
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PID

SAMPLE

DEPTH
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Q'i-00
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120-

125-

130-

135-
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160-

LOG OF BORING No. MMVM1 1'I6URENO

Molycorp. Inc. C21a
Questa. New Mexico
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Oi.
DESCRIPTION

SANDY GRAVEL
claiti as aoove but rounded.

GRAVELLY CLAY
clasts as above, clay content 75X

CLAYEY GRAVEL
clay content 10X-20X

QUARTZ MONZONITE
bedrock contact

Cuttings to 165 feet. > 1/2 inch slight decrease In chip size
below l8S feet Fracture zone better developed above 165
feet.
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i REMARKS
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DRILL DATE An Rotary/

START 7/15/94

SOUTH PASS RESOURCES. Inc.
PROJECT No

001-05

FINISH: 7/17/94 LOGGED By W Opfel DRILL RIG: Caung Drive SAMPLE TYPE: Cuttings

DATE
1/16/95

LL
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PID

SAMPLE

DEPTH

160-
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IQC
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LOG OF BORING No. MMW-11
Molycorp. Inc.

Questa, New Mexico
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DESCRIPTIDN

Boring terminated at 185 0 feet and monitor wen installed.

Page 3 of 3
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FIGURE No

C21b



SOUTH PASS RESOURCES. Inc
SPR1

Monitor/Extraction Wells Installed in Mine Area
July/August 1994

Well No.
MMW-2
MMW-3
MMW-7

MMW-8A
MMW-8B

MMW-10A

MMW-10B
MMW-10C
MMW-11

MMW-13
MMW-14

MMW-16

Total Depth
(feet)

68
145
161
161
129

144

189
50
185

148
75

98

Screened Interval
(feet)

38-58
65-115
86- 161
125 - 161
67-117

79 - 130

133 - 189
3 1 5 - 5 0
145 - 185

105 - 148
48 -75

45 -98

Well Completed In
mudflow

andesite bedrock
andesite bedrock
andesite bedrock

mudflow
alluvial gravel/

sand overlying quartz
monzonite bedrock

quartz monzonite bedrock
mudflow

quartz monzonite bedrock
sandy gravel, gravelly sand
overlying quartz monzonite

sandy gravel
gravelly sand
sandy gravel
gravelly sand

overlying light grey granite

A partial listing of the oiher monitor and extraction wells in the Mine Area that pre-
date SPRI field activities are summarized below (Note a complete list of all wells located m
the study area is unknown at this tune )

Other Wells Located in the Mine Area
(Partial Listing)

Wel! No,
Mill Well 1A-1
Mill Well No 1
Columbine No 1
Columbine No 2

Columbine No 1 rednll

Totat Depth (feet)
176
150
89
140
153

-Year Installed '
1977
1962
1965
1965
1971

V^ $ t̂p^e^ ?^-^t^ ^S/
001-06M RPT «f /



^ 015
MOLYCORP

•laihng Adoress
P.O. Box 469 Questa

..C|Lion, IT J i r rerent man Address
Hytween Quesia & Red River

jperanng Gates, if Seasonal
not operating at this tune

icce ^%-^i
2ia-a—

County
Taos

rf Connections
25

Molycorp Inc.

Type of Estabi ishment
mine and mill

D i s i n rec t i on . Avg . Da i ly Residual
Q Chlorine D Iodine 0 Other ;-3 N o n e '

^ deters
6

Averaqe O a i 1 y Water Usage
2.500 gal/8'hr shJLft—

Avg. ' Persons Servea
Dai ly: ^^er ahour

"^-0212

n c
Q '^EIL^ - * _j_

03 Pedestal Provided
Q Slab Provided

S ize
D Casing 1 rt. aoove s lab
D Sanitary Seal
S Pump House
D Pressure Tank

Men Depth ____
Pump Sett ing ___

Q S P R K l G f U - ^

D Approved Box

D P r o t e c t i o n f rom
R u n - o f f

D Overf low Pipe
Protected

D Cover Locked

D ^^CE

D Intake Protected
DFIIter Provided
D Treatment:

nTuro. Monitoring
Performed

Avg. Dally Turb.

D OTHER
D Transport

Approved
D Approved

Source

DISTRIBUTION S Y S T E M PIPE ,'IATERIAL SAMPLINGTQRAGE

[3 Ground 2

D E I e v a t e d
Capacity

Micro. SampiInn'Status
1 per quartertanks

600,00
25.000

Goit H
Q Gravity BPVC

S Steel
a Other Last Nitrate Dateressure

nc of Water and Liquid W a s t e System ( Ind icate North)

ire A p p l i c a b l e , G i v e D i s t a n c e s f r o m Nearest ."
Liquid Waste O lsposa l Fields ___
Solid Waste Disposal S i te

Feed Lots
Deep Well Waste Injection

Seot1c Tanks
CesspoolsOther

Tmenxs and Recommendations
[flj #1,depth to water, 104 ' .

el7lA, depth to water, 107' . 41
olumbine 1.depth to water, 27 ' .
olumbine 2,depth to water. 35 ' .

'veyed by: Ernest J. Gutierrez
is.. . l. i n. -^ •

Date I ni. .



Table Is Groundwater Samples Collected for Red River Project, August-September, 1993

Date

p<.<i^4"(.v^

Type* 1 Analyses Conduct. Temp EH

Page 2

Notes

25
\ 2 6

28
29
30
31
32
33
34
35
36
37
38
39

8/24/93
8/24/93

8/24/93
8/24/93
9/8/93
9/9/93
9/9/93
9/10/93
9/21/93
9/21/93
9/21/93
9/21/93
9/21/93
9/21/93

W
W—gr
W
W
S
W
S
S
S
S
S
S
S
S

21 MT.+/-
13 MT,+/-^

JBs. Hi^——/S)\ MT
•ffS MT
• MD
I?. MT
r MD

MT
MD
MD
MD
MD +/-^
MD
MD

+/-
+/-
+/-^
+/-^
+/-^+/-y
+/-^
+/- .+/-i/
+/-V/

+/-^-

160
175

420
195
220
104
500
195

1140
2450
1800
1670

850
1200

7
13

10
16

8
12
15
16
12
16
19
14
13
13

7
&

4
4
5
6
6
6
4
3
3
3
4
4

.1
^———

.9

.6

.3

.8

.1

.9

.2

.9

.3

.8

.5

.9

Elephant Ro
Junebuq C.G

Harrison Well
Davis Well
Mallette Road (S-^L^
Fagerquist Motel ^ ~
Sulfur Culch (S-5)
lower RR spring
Seep (S-7)
Seep (S-8) excavation
Seep (S -9 )
Seep (S-10)
Seep (S -11 )
Seep (S-12)

ck C.G. |

"trench"

*W ° well. S = seep or spring, ST " stream**MD - metals, dissolved; MT ° metals, total; +/- = anions & cations
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(A) Owl
Sue
Cily

Well wai d

a

b T

c L
S

d X
ih

(B) Drill

Address^

———""• "AP«~59 UK '"̂

- D NO EXCEPTIONS NOTEC^"0" ' G1

«nfw.i0 ^"fWWSWElfied River
, p U'TTETORNEO ̂ flB CORHECTION———1 Or Po8rT)ff«lp,A(«(r.<A,,,, .B ,̂,. .. ,.

ruled under Pcnml No 'n<l n Inra t rd ui Ihc

raci No n f M a p N o ' nl the

01 Nn r.f Block No nf l^f

ubdmsion recorded in „ ., . . roiinry

e y-

n,ccn,ra.,nr Cook Drilling Co. , ^

'' 1 BOY 149 E Espanola, N . M e x . 87532

LL RECORD ' /-fl^

NERAL INFORMATION QJL^'

——————————————————————— Owner s Wt l l Nn

3-26-92 ^p,,̂  4-13-82 ^p, ,nni. Botary 12"Dfdime Begin . Sac of hole.

. at well u- 210 . ft Totai depth ofwell-EIcvat ion of l^nd surfaci or _____

Complclcd well 15 0 shallow Q arlesiui Depth to water upon compjedon of well.

Seclion 2 PRINCIPAL WATER BEARING STRATA

133

Dcplh in Feet
From

198

To

aoo

Thickncst
in Feet

2

Description of Water-Bearing Formation

Fractured Rock

Ettunatcd Yield
(galloni per minule)

ian

Sections RECORD OF CASING
Diameter
(mchci)

6 5/S

6 5/8

Pounds
per foot

PVC sc

s s scr

Threads
per in

•i 80

?en

Depth in Feel
Top

0

195

Bottom

,̂ r,\[^
\?i ,n,/

Length
(feel)

lq';

. ?n

Type of Shoe

f la t .bot tom -

Perfoiations
From

—W6—

To

——£40-

Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feel

From

6

Plugging Contr-

Plugfing Mctho
Dale Well Plug(
Plufcing appro"

To

54

Section S PLUGGING RECORD

annr
'

d

E c d — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
»cd by

Stale Engineer Rcprc»cnt»tive

Hole
Diameter

12"

Sacks
of Mud

Cubic Feet
of Cement

32

No

1
•»
3
4

Method of Placement

gravity

Depth in Feet
Top Bottom

Cubic Feet
of Cement

Dale Received
FOR USE OF STATE ENGINEER ONLY

Quad ————————————— FWL

. Use_________——— Localion No

FSL-
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lufn in Sect ion
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SOUTH PASS RESOURCES, Inc.

0 21

RECEIVED
S E P 2 ^ » 1933

GROUND WATER BUREAl

Hydrogeologic Evaluation
of Tailings Ponds

Molycorp
Questa Division

Questa, New Mexico

prepared/or
Molycorp, Inc. - Questa Division

prepared by
South Pass Resources, Inc./SPRI

September 23, 1993



7MO-T-

7340-

.-, 72BO-

s
i •
! 7220-

7180-

7140-

7100-

CL Silty Cloys, Sandy Clays SM Silty Sand
Gravelly Clays gp ^^ ̂

GC Clayey Grovel to Poorly Graded Sand
GM Sandy Gravel SW Well Graded Sand
GP Pooriy Graded Gravels - , - . . . „ , . „ , „

(narrow size range) "%' unltwlth '"t^d""" ,
less than 5% Fines " ^"^ Gravo\ ona GravB11

GW Well Graded Gravels ^ and/0'" ""V
(wide range if sizes) ^P unlt morB obunda

less than 5% Fines

MW-1

SW

'V,v

V ,

V y
v >v.v
VV,

V̂ ,
V ,
Vv
V ,

^\/

vv,
^v

V̂ v
v »

vvv

vv.
\
V.

1

" >
°" <
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V '
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V '
cv^ >

V,V

f.

7

TD 1 1 0 '
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^
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V y
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^

^v.
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CM

'>'^cc

%
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/CC

GC^
-^CU

"SP
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6 ^ ^
^

^ M

MW-A
I———I c

—— TU 80'

V ^1
1———ITD 38 ^^

7A ~ ^

T vc
A V8

F

p
TD 146'

LEGEND

C Cloy (1979 well)
G Gravel (1979 well)
R Rock, possible T

Volcanic Unit
y MW-11 Monitor Well -L

P-4 Private Well. 1964
nt) no current water

level

<
W-9

^

^

CL

^̂cc

5U

<

Water Level

Position of We
Letter refere
In a Multiple

k

^

v »-

P

B

V
TO 147-

^
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G
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1 Screen
to a Piezometer
Completion Well
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V
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G

Vc
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^
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BOREHOLE STATIGRAPHY
TAIUNGS PONDS AREA

Molycorp, Inc
Questa, New Mexico
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1 Boring Log No. MW-7
JPROJECT NUMBER: 001-02

UHULL RIO: Air Rotary Casing Hammer

(INITIAL 6N DEPTH ft

DESCRIPTION

TAN SILTY SANOY GRAVEL

TAN SILTY GRAVELLY SAND
with tan silty sandy gravel (80X), 1 to 2 inches
observable moisture

.
SILTY SANOY GRAVEL S SILTY GRAVELLY SAND

layers alternate with possible clay layers Gravrls
appear to be fine-grained volcanics with a trace of
Plutonic sand from 25 to 26' sand is brown clayey
and coarse-grained Mell-rounded brown to tc
clay balls appear to be silty gravelly clay

SILTY GRAVELLY SAND S SILTY CLAY
moist with trace gravel

REDDISH BROWN SILTY SANDY CLAY
BROWN CLAYEY SANDY GRAVEL

moist, poorly sorted angular (volcanics) with
interbedaed clay

j^ BROMN SANDY GRAVEL S WHITE QUARTZ
fk no clay. volcanic fragmentsr
SOUTH PASS RESOURCES. Inc.

Environmental Consultants
Phoenix, Arizona

DATE. 9-20-93 LOGGED BY: W. J. Opfel

HOLE DHL 12" in SAMPLER: Grab

FINAL GN- ft HOLEELEV- 7320.10
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Boring Log No. MW-7
PROJECT NUMBER: 001-02
DRILL RIB: Air Rotary Casing Hammer
INITIAL 6N DEPTH: ft

DESCRIPTION

gravelly/clayey mudOalls at surface

BROWN GRAVELLY CLAY
fine-grained silicates (volcanic) up to 1 1/2" clay is
silty

BROWN CLAYEY GRAVEL
light to dark fine-grained volcanics small to large
up to 1 1/2

REDDISH BROWN GRAVELLY CLAY
fine-grained 1 / 4 ' to 1 / 2 '

1| coarse gravel at 77 to 78

SOUTH PASS RESOURCES. Inc.
Environmental Consultants

Phoenix, Arizona

DATE. 9-20-93 LOGGED BY: H. J. Opfel
HOLEDIA, 12- in SAMPLER: Grab
FINAL 6N- ft HOLEELEV- 7320.10

TAILINGS PONDS AREA
MOLYCORP, Inc.

Questa. New Mexico
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1 Boring Log No. MW-7
|fcWJECT NUMBER 001-02

JORB.L RIB: Air Rotary Casing Hammer

INITIAL 6N DEPTH: It

DESCRIPTION

SANDY GRAVEL
coarse-grained, mixed volcanics (BOX) ana plutonic
(20X)

REDDISH BROWN GRAVELLY CLAY
interDedded coarse sandy gravel

coarse gravel yielding water

RED-BROWN GRAVELLY CLAY
some green clay lenses, reddish brown clay is. dense,
dry and hard

coarse gravel with large 2" chips of clay with red
and green volcanic pieces 115 to 116'

SOUTH PASS RESOURCES, Inc.
Environmental Consultants

Phoenix, Arizona

DATE. 9-20-93 L066EO BY: W J. Opf^l

HOLE DIA- 12" in SAMPLER Grab

•̂ INALSN: ft HOLEELEV; 732010

TAILINGS PONDS AREA
MOLYCORP. Inc.

Questa. New Mexico
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( ~ B o r i n g Log No. MW-7 page 4 0 (4
^HTOJECT NUMBER: 001-02 DATE: 9-20-93 L066ED BY- W J Opfel

DRILL RIB: Air Rotary Casing Hammer HOLE DIA-12" in. SAMPLER Grab , U^t^
INITIAL 6W DEPTH: ft FINAL 6N: ft. HOLE ELEY; 7320.10

I ui I u I | | | " "
Ul 0 t-
< -• r LJ ^-

DESCRIPTION ^ y £ ^ ^ REMARKS
V) £ UJ < 5
u < a (n °u1 cc m3 (3

—————————————————^-^^H———————————
gravel is red, green Drown and black, volcanic /// ~
fragments clay is dense and dry /// -

__________________Z^z. .
CLAYEY GRAVEL GC ,*/•.*/_ ,-.. , , , , , .

gravel up to 70-80X \*/f ̂ 25- Yieldma water 5 to 8 flom

___________^i. '.
TAN COARSE SANDSTONE SS -^•^-,

with volcanic and granitic fragments sandstone ->.)^i.*-"
chips from 1/4" to 2 , 35X quartz, 35X sandstone ^^'
30% volcanics ^^ ̂ 3Q_

-^^- - - ̂J___________________^^-. -
^fc SANDY GRAVEL/GRAVELLY SANDS GP
'Mf no indication of cementation 35X granitic 35X

|^ sandstone 30X red and black volcanic fragments - . - -
| 132' to 133' 30X sandstone, 30X red and black --135-

volcanics - 133 to 138 Volcanic gravel below li8"

^B

-145-
Bonng terminated at 146 0 feet See Monitor Mpn
Completion Detail

-150-

-155-

1 : :
I | H60-_________________

SOUTH PASS RESOURCES. I n c J T A I L I N G S PONDS A R E A p ^ —
Environmental Consultants MOLYCORP, IRC. A 1 C- -- . - - - - - n..^«t^ M .̂.. UO<»;^A »-«•<-»



JMUMECT NUMBER: 001-02
TWILL RIG: Air Rotary Casing Haff
INITIAL 6N DEPTH «

DESCRIPTION

BROWN CLAY
moist with trace gravel

BROWN GRAVELLY CLAY

1 .
GRAVEL

j with trace clay

CLAYEY GRAVEL/GRAVELLY CLAY
grave< contains volcanic and

BROWN CLAYEY GRAVEL
with trace clay

SOUTH PASS RESOURCES. Inc.
Environmental Consultants

Phoenix, Arizona

Boring Log No. MW-9
DATE: 8-20-83 LOG6EDBT: W. J. Opfel

(idler HOLEOIA. 12" in SAMPLER Grab
FINAL 6N: ft. HOLEELEY; 7328.00

granitic fragments

TAILINGS PONDS AREA
MOLYCORP. Inc.

Questa, New Mexico

in10<
Ju

(/)u
(/)

CL

CL

" w'-1-
i,

GM ^
•

•
•
•

•
•
•

•
•
•
•
•

CL- U
^
^
^y.
V.y.?/..y

GC. •/ • <

RW •• • •
*./ • '
'/• • •
•/ • <
'/• • .
•/ • '
/• • .
• ^ . •

0
0
—1

u
0.

i
/ / / '-"'1 : :
%

•

•

«

•

•

•

•

•

•

•

•

•

•

• .
•

•

•

•T-^-J-

/' '

^ :

^-1>0-^: :
V.' ̂ '

I
h-
0.
LU
0

an

ac

-100-

inc

-t20-

UJ
a.

t/1

L;

B

B

a

»—ii.'».</i
0

0

REMARKS

Losing return water a
to 14

making water. 1 to 2 c
125

Page 3 of 4

-i ft r* ̂J u«- <

1 1 0 gpm - 103

3pm - 115 to

Figure No

A3b



I B o r i n g Log No. M W - 9 p a g e » or 4
JKOJECT NUMBER: 001-02 DATE: 9-20-93 LOGGED BY: W. J. Opfel ^ ,,-,
TWILL RIB: Air Rotary Casing Hammer HOLE OIA- 12" in SAMPLER: Grab J \J(.<J

INITIAL 6N DEPTH ft FINAL 6N- tt HOLE ELEV; 7326 00

oi "
(/I 0 t-
< -1 z "J U.

DESCRIPTION ^ ^ S ^ ^ REMARKSs I a ,x !yi oc (n
____ _______________________________ =3 0 _____ ______________ ____________

GM • I T * 1 ~ ~
TAN SILTY SANDY GRAVEL • • • -• • •

• • • -
• • •
• • • "
• • •
• • • "

———————————————————————————-yW- 5-
T A N SILTY SANOY CLAY CL ////

fc.
_ GRAVEL_______________________________GP '»' . '

| T A N SILTY SANDY C L A Y C L //// .

m________—/^-^
\ TAN SANDY GRAVEL/GRAVELLY SAND QE. '

moist, 80X volcanic gravels, 20X granitic gravels SP •

• . - -.

• -20- „• . . ^J•
•
•
•

____________________________ __ ( —25-
CLAYEY SANDY GRAVEL GC ^>

moist clay content increase with depth •/

^- '-
»^

^-30-g
•/. " •
• > '

•y ''/9'y*.
_______________________________ ___ t^_> _35_

BROWN CLAYEY GRAVEL/GRAVELLY CLAY 5C. */ //
moist CL •* //"

1 ' A / • -
W ^//. -

^y/ -________________________________ ——— *-̂ -̂ - -40- ___ ___________________

SOUTH PASS RESOURCES. Inc. I T A I L I N G S PONDS A R E A [ — 3 ^ 5 —
Environmental Consultants MOLYCORP, IRC. A3

Phoenix. Arizona QUBSta. NBW MeXJCO __
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nIoJECT NUMBER: 001-02
DRILL RIB: Air Rotary Casing Hammer
INITIAL GN DEPTH <t

DESCRIPTION

j

BROWN GRAVELLY CLAY
moist

BROWN CLAY
moist, thin gravelly clay layers

•
BROWN CLAYEY GRAVEL

moist

coarse sand and trace of gravel/gravelly clay
to 65 feet

BROWN GRAVELLY CLAY
moist, thin layers of clayey gravel

BROWN CLAYEY GRAVEL
moist

»
BROWN GRAVELLY CLAY

moist

SOUTH PASS RESOURCES. Inc.
Environmental Consultants

ing Log No
DATE 9-20-
HOLEOIA, 12
FINAL GN: ft
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TAILINGS PONDS AREA
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Boring Log No. MW-9 Page * of 4

INITIAL 6N DEPTH ft

DESCRIPTION

BROWN GRAVELLY CLAY

BROWN CLAYEY GRAVEL
volcanic ana white granitic fragments

Boring terminated at 147 feet See Nell ComplE
Detail

SOUTH PASS RESOURCES. Inc.
Environmental Consultants

Phoenix. Arizona

FINAL 6N- ft
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TAILINGS PONDS AREA
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Molycorp inc Quesia Div 37

Attachment D

Sulfate Gain to the Red River over Time in the Vicinity of the Mine.

A release ofCERCLA hazardous substances to the Red River has been identified through surface
water sampling and sediment sampling The following exercise was conducted to assess potential
attribution of the observed release to the Red River to Molycorp activities

D-l Attribution of Release-Method

Attribution of metal loading to the Red River by Molycorp operations was evaluated by
examining how the loading of metals to the river has changed over time Sulfate was used as a
proxy for metals since the mobilization of the latter (due to lowered pH) results from the
formation ofsulfunc acid by the oxidation ofsulfate (ref 62, p 31) Sulfate loading to the Red
River was evaluated near the Molycorp mine by calculating the percent of total sulfate increase or
gain attnbuted to different segments of the river While another study used this same approach
to evaluate gain over a larger reach of the Red River (ref 28, app 4), this study concentrated on
the gain solely between Molycorp property and the USFS Questa Ranger Station Sulfate gain
was evaluated from the upper Molycorp property line to Columbine Creek (upper segment) and
Columbine Creek to Ranger Station (lower segment) for eight different data sets covenng 29
years (1965-1994, rets 28, 13, 14) Sulfate gain for a given data set or sampling event was
calculated by multiplying flow of the Red River by sulfate concentration The total gain was
apportioned to each segment The advantage of this approach is that data from different weather
conditions, which would affect the flow of the Red River and sulfate concentrations can be
compared Due to the differences of sampling strategy of each event, estimations of several
parameters such as flow at each river location or sulfate concentration below Columbine Creek
was necessary to normalize the data from each study Any attribution of sulfate loading to the
Red River by Molycorp operations would likely be reflected in changes in the relative contribution
ofsulfate reflected in each segment of the river

D-2 Attnbution of Release-Results and Discussion

IfMolycorp's mining operations have contributed to the metal loading of the Red River, then
those reaches of the river which are impacted by mining should contribute a higher percentage of
the total loading over time To make this comparison, eight data sets spanning 29 years (1965-
1994) were used to determine the contribution from areas between Molycorp milling area and
Columbine Creek (upper reach) and between Columbine Creek and the USFS ranger station near
Questa (lower reach) For data sets which do not include flows at each sampling location,
estimated flows were applied by calculating the proportion of flow at a given location from other
data sets (Table D-l) Percentage of flow at each sampling location was fairly consistent
regardless of total gauged flow



Molvcorp me Qucsia Div
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Results of the contribution ofsulfate from each stream reach over time is presented in Table D-2
Prior to the commencement of open pit mining by Molycorp, the lower reach contributed slightly
over a half of the total gain The mine dumps were initially deposited in the Sulphur Gulch
drainage and small drainages in the Sugar Shack South area (ref 4, photo 6) Analytical results
from a 1971 report show the upper reach had a higher percent contribution ofsulfate than before
open pit mining began (Table D-2, ref 14, p 41) By 1988 (next available data set), deposition of
the mine waste dumps had expanded into both Goathill Gulch and Capulin Canyon (ref 4,
photo 7) Also, Molycorp had suspended open pit operations in 1985 and reverted to
underground techniques The contribution ofsulfate observed in the lower reach of the river had
increased to over 80% of the total gain (Table D-2) Analytical results of surface water flow from
each of these drainage demonstrated higher levels ofsulfate than in background drainages such as
Hanson Creek (ref 28, app 1) The Capulin collection system, which was installed in 1992,
re-routed acid drainage (both mine and scar related) to groundwater via a bore hole in Goathill
Gulch This action cut off much of the surface water flow in these drainages The contribution of
sulfate gain seen in the lower reach of the Red River abruptly decreased by October of 1992 to
52% (Table D-2) This level ofcontnbution is approximately the same as that prior to open pit
operations Since the installation of the collection system, however, the sulfate gain in the lower
stream reach has increased (Table D-2) This result suggests that a new source for sulfate had
developed since 1992 Because the hvdrothermal scar areas have not likely increased in surface
area since 1992 and can be assumed to already have achieved its greatest acid generating
potential, the increase in sulfate most likely has resulted from groundwater recharge which is
impacted by either the mine waste dumps or mine workings

An alternative method for evaluating (partial) attribution of releases to the Red River focused
upon metal concentrations in both the sediments which defined a release and the mine waste
dumps Those metals which were higher in concentration in the mine waste dumps than the scar
areas were compared to those metals which demonstrated a three-fold increase in the sediment
samples A ratio of average metal concentrations in mine dump material to natural scar material
was calculated (Table 4) The highest ratios are those for Mo, Zn, Cu, Mn and Be (in decreasing
order) Except for Mo, for which sediment analysis was not conducted, four of the five metals
which were elevated in at least half of the downstream sediment samples are the same metals with
the highest concentration ratio between the mine dump material and scar areas (ca Table 4
and Table 18) With the few number of samples (waste and sediment), this comparison does not
definitively prove attribution of elevated metal concentrations to Molycorp but does suggest a
likelv connection



Table D-1 Calculation of Flow Rates of Red River Relative to Gauging Station at USFS Ranger Station in Questa

Date
Location
Above Molycorp Mill
BIw Columbine Crk
Goathill Gulch
Below Capulin Canyon
USFS Ranger St

11-04-65

17
236

263

11-04-70

1 2 7
1 6 1

1 7 7

10-25-88

20
25

283
29
30

11-29-88

1 0 9
1 5 2
1 5 8
1 6 3

17

10-22-92

1 6 1
224
233

24
25

02-16-93

1 4 1
1 9 7
205
21 1

22

Percent of gauged flow at USFS Ranger Station Average % of
flow gauged @

USFS station
Date

Location
Above Molycorp Mill
BIw Columbine Crk
Goathill Gulch
Below Capulin Canyon
USFS Ranger St

11-04-65

646
897

1000

11-04-70

71 8
91 0

1 0 0 0

10-25-88

667
833
943
967

1 0 0 0

11-29-88

64 1
894
929
959

1 0 0 0

10-22-92

644
896
932
960

1 0 0 0

02-16-93

641
895
932
959

1 0 0 0

659
888
934
961

1 0 0 0

Estimated Flows during ESI Sampling*

Date
Location
Above Molycorp Mill
BIw Columbine Crk
Goathill Gulch
Below Capulin Canyon
USFS Ranger St **

06-26-94

102
138
145
149
155

11-07-94

19
26
27
28
29

* Calculated using average % flow
** Recorded by USGS



Table D-2 Loading of Sulfate into the Red River over Time by Stream Segments

Location | Flow (cfs) | Sulfate Cone

KSI sampling 11-07-94* | I (mg/l)
bv Moly Mill

BIwCol Crk
Eagle Rock CG

Total

ESI sampling 06-26-94*
Abv Moly Mill (abv Hanson Crk)
Below Col Crk
FS Ranger St

Total

02-16-93 •*•»
Abv Moly Mill
BIw Col Crk@ Company Cabin
FS RangerSt

Total

10-22-92 "
Abv Moly Mill
BIw Col Crk@ Company Cabin
FS RangerSt

Total i

11-29-88 lcx

Abv Moly Mill
BIw Col Crk@Thunder Bridge
FS Ranger St
h Total
P————————————————
10-25-88 Ay-
Abv Moly Mill
Below Col Crk (calculated)
FS Ranger St

Total

11-04-70
Abv Moly Mill
[Below Col Crk

+ Molycorp dviersion (est) 6 5 65 423
FS RangerSt | 1 1 19 69 3

+ Molycorp dviersion (est)
Total

11-04-65
Abv Moly Mill
Below Col Crk
FS Ranger St

Total

18 | 74
258
285

98
139 ] 1 2 6
155 ' 537

i
i

1 4 1 ! 1 1 3
1 9 7
22

1 6 1
224
25

1 0 9
1 5 2 ! 63
17 i 137

i
i

20 67 1340
25 60 1500 I 2040
30 1 1 8 3540

f

1 2 6 9 i 625 I 793
963 69 i 664

6 5 65 423

17 468
23 6 50 5
26 3 63 5

71
122

21

131
202

85
1 1 3 | 2531
152 3800

I

65

S04 gain
(flow x cone)

1332
1832
3477

2058
1751
8324

1593
2581
4444

1369

709
958

2329
3995

775

796
1 1 9 2
1670

Mass gain

500
1645

2145

-307
6572

6266

987
1863

2851

1 1 6 3
1269

2432

249 | 1 5 4
1371

1621

160

2200

294
1 1 1

405

396
478

874

% of total gain

233
767

-49
1049

346
654

478
522

846
! t
I I
i

I
73 |Moly Mill to Columbine Ck
927 Columbine Crk to Ranger St |

|
72 6 |Moly Mill to Columbine Ck
274 IColumbine Crk to Ranger St

453
547

Moly Mill to Columbine Ck
Columbine to Eagle Rock GC

Moly Mill to Columbine Ck
Columbine Crk to Ranger St

Moly Mill to Columbine Ck
Columbine Crk to Ranger St

Moly Mill to Columbine Ck
Columbine Crk to Ranger St

I

Moly Mill to Columbine Ck
Columbine Crk to Ranger St

Moly Mill to Columbine Ck
Columbine Crk to Ranger St

I

* calculated from flow data of 2-16-93, 10-22-92 and USGS gage info at USFS station

Sulfate Gain Observed btwn Columbine Creek &
USFS Ranger Station over Time

% ol Total S04 |
Gain btwn Molycorp I
and USFS Station I

Nov 88 Oct •92 Feb '93 June •94
Time (not to scale)

<'*. (ref 28,app 3)
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a^des ana Benchmarks 06/23/54 X

Chemical i\ame 'CAS) ;aca Element '.ey: ^Jrrel;

F^randione 2 , 5 -

^aleic a-in/ar-^e i 000- :3 - : 1 - 6 i

Substance S'^envrn (pr^Tiar^/)

Maieic ^-/draziae ( 0 0 0 1 : : - 3 3 - l

Substance SvronvTn (sr*~'ar-/)

;/aro-: 6-pyndazinedione 1

Maleic r /draz*se f 0 0 0 1 ; ; - ; 3 - ^ ,

rtir Cas Mobii.:

Maieic h/arazice ( 0 0 0 1 2 ; - : 3 - 1 )

apor Pressure 'Torr

•aleic r/araziae i 0 0 0 1 2 3 - : : - l ;

^art^culace S'Jristance -P <= 0 1 :

;000 0 2000

- 6 5 : : : OOOOOOOCOOOO " 0740000000000

Manganese ' 0 0 7 - , 3 9 - 9 6 - 5 )
'CL - MCLG ( m g , ^ , fpC. L for radionuci-ses]

-- 00000000000 ^ 20000000000

•langanese ^ 0 7 • ^ 3 G - a 6 - 5 )
;mKirg ^at-er rn & Sni deference Dose Screening Concencrac^on (mg/L)

3 1750000000 ; SOOOOOOOOO

Manganese 1.00743 S - 9 6 - 5 )
S^rrace ^ater ^cca C^a^" reference Dose Screening Coicencracion (mg/ka)

S 5000000000 .30 0000000000

Manganese i 307-«3 9- 9 6 - 5 )
Soil Exposure Reference Cose Screening Concentration (mg/kg)

:315 0000000000 59300 0000000000



Or]
Cha

SUPERFUND CHEMICAL D A T A N A T B 1 X03/08/73
IL lanuB

SCON Vti-tion
CAS Nu——r

T O X I C 1 T T PHYSICAL CHABACTEBISTICS

Pira—ter Value Unit Source Valu*

Oral RfO 7 OE-02
Inhal gf0-
Oral Slop*-
Ora l U t - o f - E v i d
IWl SLocr.
Innal U t -o f -Ev ia
Ont ED10
Onl ED10 Uflt
Irtrt ED10
Irwl E010 Ugt
Or* I LD50 2 Oe<-03
OT—I LD50-
Gas Ir^tl LCSO
Ou«t Intrl LC50

ACUTE
Fretft AWQC.
Salt AWOC
t-»«n AALAC
S»lt AALAC.

CHtOMIC

in AUQC:
I AUQC
•h AALAC

S«Lt AALAC.

'rcw Ecol LC50
Silt Ecol LC50

1E-05

•B/ka/dry
BB/k9/fry
(•B/Ka/d*v) - 1

(afl/ka/day) - 1

BB/kB/a»y

ig/kg/dty

BB/ks
"8/ks
xn
•O/L

Lig/L
ug/L
JB/L
•>S/L

UB/L
kJB/L
ug/L
J9/L

Jl/L
Jfl/L

I R I S H«fl Confin
QlTnic
Inorgcnic
^f
?THcul»te
RKlionuclidc
a*d El—nt
Noiccurr wgt
Ofity

r—
NO
r—
No
T—
NO
No
1 tE-02

ACGIM

N08IL1TT

Ptn Vclue LtnK Source

Voor Pr—»
MTM-y'* L*N
Utter SolLB
Oittnb Co«f
ueo Ne*n Sol

SIQACCUMULATION

6 OE*01
3 06*03

Torr
•f-ni/BO
^/L
"i/a
•9/L

I

CH2N KD
UEAST

ACOUIBE
PTI Vlue Ltnit Source

'EBS1STENCE

"•r——ter Value Jnit Source

LAKE • Halfliw
Myarolyar
Volitility
Ptiotoly»is
SioOeg
Radio

»IVER - Mtlflivw
Hydrolvsit
voUtility
Photolyit
Biockg
8*dio

,09 Ko«-

3*V3
31 VS
OJVS
3*VS
3*ys

days
a* vi
crvs
days
d*yi

FOGO CHAIN
fresn BCF
Sill BCF

ENVIRONNENTAL
-rean BCF
Salt BCF

log KOM
Uater Soluo "B/L

:LASS INFORMATION

:lu< P«rent Substince

'oxicity
SU MOO
Other

NA
NA
^A

•^h i s subsfnce should be consioereti essentially
non-yola t i te



0*te 33/00/93
Chciui 3<riLn

t A I R PAT»
I
Para—tor

Toxic i ry
Gas NoOlllty
3a« Nigntion

1 Drinking water

Piraceter Value 'iraocter Value

Toxici ly

'ernilence
9 iver
.1K«

A . R PATHUAT
1 i
Par—ter Value Unit

NAAQS/NESHAPS ug/rai
Cancer »isi [•g/m5
Reference Owe ag/m3

| 3nnking Wter

Para—ter Vtlue

NCL/NCLG
Cancer Risk
aeference Dor

SUPEKFUNO CHEMICAL O A T A MATRIX SON VerilOO
US Nureer

WAT i GXOLMO UATER PATHUAT
-1 L --

Vilue 'tro—fr Vilue

1 0
0

c

10 'ox ic i ty 0

'ersistfice
1 0000 aiver 3000
1 3000 .*»e 3000

3ioK:cuutation
^eah 3
Stit C

i îaUMO WATER

Pir——ter

NC
Car
Re

2 OE-00 ig/1.
ng/L

2 5E*00 ng/L

ASSIGNED FACTOK VALUES

0000

L/MCLG
rccr R i sk
ference Oof

t

L»nit

'cxic i ty 10
J*ter Solub 3 OE*03
Sittnb 6 OE*01

r
SURFACE UATER PATHUAT

HUBWI Food Chtin

SENCHHARKS

PATHUAT I ' SflIL Exf
1 1

Vilue Unit Pir—ter

2 OE*00 ig/l C*ncer Rl
ng/L Reterence

2 5E-00 ng/L

'-JRFACE UATER PATHUAT

i lurm Food Chiin

Piricter v*lu*

^OAAL
Cincer Risk
aeference Dose 9 1E*01

5

POSURE PATHUAT

•K

Dose

unit Ptr—eter

PP* ACUTE
mg/kg Fres
ng/kg Salt

Fr—
Salt

CHROMI
Frwl
Salt
Fre»
Sal t

SOIL EXPOSURE PATKUAT

Para—fr Valua

"0

Value

» 1E*C

X 1 C

Envir

Pirarter Valu*

Fre«h Tox 1
Salt Tox 1

PTarfne*
Hivr 1 0000
Lake: 1 0000

3ioaccuulation
Fr—fl 0 5
Salt 0 5

V.

Env

ity

Unit

"g/
ng/t

1

<a
<g

h AUOC:
AUQC:

h AALAC:
AALAC:

h AUOC:
AUOC

h AALAC'
AALAC

0

or—mat

RAOIONUCLIDE |

Ptra—ter

NCl
larrtCA
Cancer Risk

A i r -
DU
FC
Soil Ing
Soil GMI:

ror—ntal

Value

Value unit

2 C

"5 <
1 t
6 I
3

HAJ193
007MO-39-3

BC*00 pCl/L
PCi/kc

IE-01 pCfy3
iC^OI pCl/L
06*02 pCl/kg
E*05 pCl/kg

oCi/kg

Unit

"g/L
u«/L
UB/L
ug/L

ug/L

ug/L
ug/L

A-61



3»lel
Ch—ii

03/08/93
Beryiliui

SUPERFUXO CHEMICAL DATA MATRIX SCON Vrtion
CAS Nu——r

70XICITT PHYSICAL CKABACTERISTICS

Unit Sourca PTI ifr Value

Or»l »f0
Innal BfO:
Oral SlOO*
Oral Ut-ot-EviO
Inftit Sloo*
Ir*al Ut-of-Evlfl
Oral ED10
Oral ED10 Ugt
Innal ED10
IWl ED10 U«t
Or»l LD50
Qemal L050
Gas IrWl LC50
Oust Infrl LC50

ACUTE
Ff»n AUQC.
Salt AUQC.
Fr—h AALAC
Silt AALAC

CHROMIC
»AUOC

UOC
AALAC.

Stit AALAC

Freih Ecol LC50
S*lt Ecol LC50

'EBSISTENCE

5 OE-03

t 3E->00
B2
8 tE*00
32
1 3E-02
32
1 3E-02
32

•B/kg/day IB
•B/kg/day
(ag/kg/d*y) - 1 IR

IR
(BB/ka/day) -1 IR

!R
•g/kg/day EP

EP
•g/kg/d*y EP

EP
•g/kg
•a/kg
ppfl
BB/L

•-»g/L
ufl/L
LigyL
ufl/L

UB/L
UB/L
UB/L
m/L

Jfl/L
ug/L

IS

IS
IS
IS
IS
A E O
A ED
A^ED
A'EO

Vilu* Unit Source

LAKE - Htlfliv*
Hydrolyii*
Vol«tility
Photolyii*
Biod^:

aav
aay«
d«v*
1UVS

OJVSRBdio

RIVER - M»lflivt»
Mydrolyi*
Volatility
Ptiotolyr
Biod^'
Rcdio

3«y«
a«v»
d«y*
d*y«
a«v»

Log (Cow

Iffi Confin T—
No
r—
Ho
Te»
No
NO
9 OE»00

Organic
inorgwiic
ou:
PTtlCUlBf
RBdionuclid*
R*d. El—fit
Nol*cular wgt
Oen»ity

M061L1TT

Unit Source

Vtoor Pm»
Henry'* L*M
J*ttr SOILO
Dittno Co«t
3*o H«*n Sol

3IOACOMJLATIOM

6 5E*02
3 t£*<32

Torr
If-Kl/BOl
«>g/L
•ni/g CM2N
•0/L UEAS1

ED
-

Pan Unit Source

COOD CHAIN
Frein BCF
Salt BCF

1 °t*01 VER •CF

ENVIRONMENTAL
cresn 8CF
Salt BCF

VER BCf

Log CCM
Utter SolLO •>g/L

CLASS INFORMATION

Clai* 'arent Subttance

Toxic i ty
GU Hob
Other

ilA
NA
MA

This suOstance should be coosidereo essentially
non-volatile

t-°0



Date :3/0a/°3
Chenicit atryiliLn

SUPtRfUMO CHEMICAL DATA K A T R 1 X SCDM Version NAR93
CAS Muxwr 007UO-41-7

ASSIGNED FACTOR VALUES

|—————————————————1 1—————————
AIR PATHWAY 1 GROUND WATER

i i 1
Par——tor Valu* Par——tor

Toxiciiy 10000 Tox i c i t y
Gu Nobility 0 0000 Jittr Solic
;«• Nigration 0 O is t r 'b

r——————————————i
SURFACE WATER PATHWAY

I

| Onnkiitg Water | -L—n Food Chain

PT——t«r Value Para—ior

Toxicity 10000 Tox ic i tv

iiver 1 0000 ?iv;r

3lo«:cJLilatic
^'nn
S*lt

iEMCHHAfllS

1—————————————-i r——————————————i
til PATHWAY GROUND WATER PATHWAY i

P«r»—tr /iluc Jnit '»r»Beter ;*lu« Jnit

MAAQS/»ESHAPS 1 OE-02 ug/iBi NCL/NCLG ' OC-03 i»g/L
CTKT fll 1. 2E-07 ng/Bi CTCT »nt S 1E 06 ng/L

r—————————————i
SURFACE WATER PATHUAT

l

\ Drinking W«ter .̂fan Foo<

Ptr—oter Value Unit PBraoetfr

NCL/NCLG 1 OE-03 ag/L FDAAL
CancT Risk 8 1E-06 ing/L Cancer Risk
Reference Dose 1 SE-01 mg/L Reference Dose

PATHUAT

Vlue

10000
3 4E*02
6 5E+02

VilUB

•OOOO

', 3000
1 0000

30
'0
50

SOIL EXPOSURE PATHWAY |

Pir—fr

Cincer Ri
Reference

a Ch»n

v*lue

pea ACUTE
3 OS-04 cg/kg Fres
6 SE*00 ag/kg S*lt

Fre»
Salt

CHRONI
FresI
Salt
Fres
S«tl

0
0

sk
Do**

Uni

> SOIL EXPOSU

PT—«(er Value

To

1 Envir

Value

1 4E-0
2 9£*fl

t

X 1 C

PTMMter Value

Freift Tox 0
Salt Tox 0

Pefittence

Like 1 0000

SioaccuBulction
Fre»n 50 0
Salt SO 0

1
3

Enviror—nfl

PTMWtT

>tY

Unit

•g/t
us/

1

kg
kg

h AWBC.
AUQC.

h AALAC.
AALAC.

C
A AUQC.

AUQC.
n AALAC.
AALAC.

KE PATHWAY

0000

or—ntal

RAOIONUCLIDE

PTM—ter

HCL
UNTKCA
C»nc»r 8ilk

Air
OW-
FC
Soil Ing
Soil CM)

value

Value

1

7
6.
2.
1 .

06-03

2E*00
5E*02
4£*0*
2E+07

Unit

ug/L
ug/L
ug/L
ug/L

ug/L

ug/L
ug/L

Unit

pCl/L
PC)/k(

pCi/ri
PCi/L
pCi/ks
pCi/k
pCi/k

i

S

1
i
B

t-91



axe 03/08/93
Chiouxl. Chroma

SUPEBFUNO CMEN1CAL DATA MATRIX SCON Version- MA193
CAS NutoT 007UO-47-3

TOXICITT PHYSICAL CMARACTEIISTICS

PT——ter Unit SOUTCB PT——fr ViLkr

Or*l gf0- 5 OE-03
Ir^ll R f O -
Or.I Sloo*-
Oral Ut-of-Evio
Infrl Slooe
Inh«l Ut-of-Evia
Or»l E010-
Or*l ED10 Wflt
Intrl ED10 2.6E-03
]r»»l E010 Ugt A
Oral L050
0»m«l LD50-
;•• Inh«l LC50
3u»t lnh«l LC50

ACUTE
Freth AUQC
Silt AUQC.
Fr—h AALAC
S*H AALAC

CHDOMIC

Frnh AUOC.
Silt AUOC
IfMA AAL6C:

^Rt AALAC.

Frwh Ecol LCSO 2.2E*01
S«lt Ecol LCSO

•g/kg/dty
"e/ka/aay
Cg/kg/d«y) - 1

(•B/kg/dty) •I

•g/kg/dBy

•B/kB/cry

•a/kg
•/kg
PP»
•B/L

UB/L
UB/L
UB/L
UB/L

UB/L
UB/L
UB/L
UB/L

ug/L
UB/L

IRIS

SPMEK
SPHEH

H«fl Confin
Or9«nic
Inorfiic
&*i:
PTtlCUllf
R*diorucii0«
XI. El—wit
MolttCUlT Wflf
Dfity

T—
NO
Tn
No
TM
NO
NO
5 2E*01

NOBILITY

Pir—cer Vilue Jnit Source

^•oc
Henry'* LtM »tB>-«3/«ol
U«ter Solub
Diitnb Ccxf
Geo

IIOACCUMULATIOM

ir Pre»»

Me«n Sol

0 OE+01

8 5E*02
7 9E«04

Torr

•g/L
•i/g
•g/L

RAGS

CM2M KD
UEAST

AC3UIRE
Unit Source

P»r—ier Vilu* Unit Source

LAKE - Hdf l i vw
MYOrolyi*
vola t i l i ty
Photolyr
Biooeo:
Radio-

RIVER • Hllflivn
lydrolytr
vol t t i t i ty
Photolyr
3ioctog:
R»dio.

Log Kow

d«y»
day
d*ys
d*y
a«y

diy
d*y
d*y
d«y
d«y

FOOD CHAIN
Fr—h ICF
3*lt BCf

ENVIROUCIITAL
f rwf t BCF
S*lt BCF

Log KOM
Ulttr Solub.

1 06*00
1 96*02

1 OC'»00
1 9E*02

Vt» •CF
VEK'BCF

VE«_BCF
VER'BCF

B/L

CLASS INFORIUTION

:lui Parent Subcfnce

Toxicity
SU Mob
Other

MA
MA
NA

T h i s substmce should be considered essentrlly
ron-voiati te

A-160



0*te
Chenicil

:3/08/93
:'raBifii

S-JPERFUNO CMENICAL DATA MATRIX SCDN Version MAI93
CAS NuOT- 007UO-A7-3

ASSIGNED FACTOR VALUES

All PATHWAY GROUND WATER PATHUAT SOIL EXPOSURE PATHUAT

Vlue PT—tter Vilue Pir——fr V«lu«

TOXICKY 10000
G*t Nobility 0 0000
C*l Migntion 0

Toxieity 10000Toxie i ty 10000
Utter SoluB 7 9E*(M>
Oiltnb 8 5E*02

SURFACE WATER PATHUAT

PT—ter ViLue Par—ter

Taxicity 10000 Toxieny
Salt Tox

giver 1 0000 Biver
Like 1 0000 L*k»

L«k« 1 0000

S«lt

3nnKing Wt«r 1 1 •tu—n Food Chlin I ^

P»r*i»t»nce Per«i»tfic«

Sio«cciAJftion
Frein
Salt

SENCHMARKS

Vlue

10000

1 0000
1 0000

c o
500 0

PT——ter

Fp—h Tox

?er»i»ttnct
Rivr 1 0000

3lO«CCUHJft10n
FP—B

Env,r»« ,̂fl

v«lu«

10000
10000

5 0
500.0

A I R PATHUAT GXOUNO WATEK PATHUAT SOIL EXPOSURE PATHUAT RADtONUCLIDE

PTMMtT Unit PT—ttr Vlue Unit Pir——tT viiu* Unit P*r—t«r Vlu* Unit

NAAQS/MESHAPS
C*nc*r RISK
Reference Oo«*

ug/«i HCL/NCLG
•g/re} CVICT Risk
mg/Bi RefTcnce Oo««

1 OS-01 •B/L C*nc»r (ilk ng/kg N0. 1 Ot-01 pCi/L
•g/L RcfereflO Oo— 2 9E*03 •g/kg UMTRCA: pCl/kg

1 8E-01 mg/L CancT Kick:
Air- 6.SE-40 pCI/iLi
DU 4 6E+OZ pC«/L

——————————————————, FC: 1.7E*Ot pCt/kg
SURFACE WATER PATHUAT [ Soil Ing 8.6e*06 pCl/kg

Soil G«r pCi/kg

3rir>kinc W«ler

PT——ttr V«lu« Unit

NCL/NCLG 1 OE-01 •g/L
Cancer Risk "e/L
Reference Dose 1 8E-01 mg/L

nunfi Food Chtin

value Unit

FOAAL POD
Cancer Risk BO/kg
Reference Oose 6 5E+00 ng/kg

Env,r<^»n.l

PT—etT Vclue

ACUTE
Fre»h AUK:
Salt AUK:
Fresh AALAC.
S«lt AALAC'

CHRONIC
Fresh AUK:
Salt AUK:
Fresh AALAC:
Salt AALAC

UOll

UB/L
UQ/L
ug/L
ug/L

ug/L

ug/L
ug/L

* - 1 6 1



;<t*
^••ic»l Nickd

SUPERFuMD CHEMICAL OAT* M A T R I X SCON vTiion- iu*o3
CAS MuttT- 007U.O 02-0

TOXICITT PHYSICAL CHARACTERISTICS

Par——fr VilUB Unit Soure* Pir—fr Valu*

Or»l RfO- 2.0C-02
:rwl »f0
Or«t Slop*:
3r*l Ut-ot-Evid-
Intrl Slow-
Inhal Ut-of-Evid
Or»l ED10
Or.I ED10 Wgt:
intrl ED10- 1 OE-01
Intrl E010 Wgf A
Onl LD50- S 06*00
OCHMI UfO-
C** intrl LC50-
Out tntrl LCSO

•BAg/ctoy
•a/kg/dav
(•B/k8/d«v) -1

(•0/kB/dty) - 1

•g/kg/d«y

•B/kg/dty

•B/kg
•g/kg
PC
•0/L

I R I S

S»>HEN
SPNtM
BTECS

M«fl Conftn:
Organic.
Inorfnic
(.«•:
PTtlCUltf
RMtonuclid*:
R«d EliMnf
HolcculT Ugt:
0«»itY"

r—
No
T—
No
T—
No
No
5 9E*01

NOBILITY

ACUTE
Fr—h AUQC.
Salt AUOC
Freih AALAC
Salt AALAC.

CHIONIC

'rwh AUOC.
Silt AUQC.
fmh AALAC.
fit AALAC:
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Photo 1. Mine Waste Dumps (foreground) and hydrothermal Scar at head ofGoathill Gulch.
View to south. Photo by Stuart Kent.



Photo 2. Molycorp Mill Area and Mine Waste Dumps in Sulphur Gulch
View to west. Photo by James MacDonald.



Photo 3. Seep at mouth ofCapulin Canyon along old Channel of Red River.
Bob Saltar, NMED-Surface Water Quality Bureau pictured.
View to east. Photo by Stuart Kent.

Photo 4. Capping of Tailings Ponds with Soil. (Notice airborne soil; tailings not airborne.)
View to southwest. Photo by Stuart Kent.



Photo K Hydrothermal Scar area (with snow) at head ofHanson Creek.
View to northeast. Photo by Stuart Kent.
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index to map units
AMF—Amalia Manzano association sleep
ATC—Antonilo Travelers association gem / sloping
CaB—Caruso silty clay loam 0 to 3 percent slopes
CHG—Chimayo Rock outcrop complex very steep
CRG—Cryoboralls Rock outcrop association very

steep
CSC—Cryoborolls 0 to 8 percent slopes
CTC—Cryoborolls Cryaquolls complex 0 10 8

percent slopes
CUB—Cumulic Haplaouolls nearly Ie/el
CYB—Cumulic Haploborolls nearly level
DeF—Derecno cobbly loam 1 5 to •»0 percent

slopes
DeG—Derecno Rock outcrop complex 40 to 80

percent slopes
DFG—Devisadero Rock outcrop complex very

steep
DmF—Diamante extremely gravelly loam 1 5 to 40

percent slopes
EGG—Eulroooralts Glossoooralts ROCK outcrop

association very sleep
FaC—Fernanao coDbly loam 1 to 7 percent slopes
FbC—Fernanao sill loam 0 to 7 percent siopes
FeB—Fernanao clay loam 1 to 3 percent slopes
FeC—Fernanao clay loam 3 to 5 percent slopes
FfC—Fernando clay loam 5 10 7 percent slopes
FHB—Fernanao Hernandez association nearly level
FLB—Fluvenis nearly level
HaB—Hernanaez gravelly loam 0 to 5 percent

slopes
HKC—Hernandez Kim association gently sloping
HPC—Hernandez Petaca association gently sloping
HSC—Hernanaez Silva association gently sloping
JaD—Jaroso Angostura complex 5 to 1 5 percent

slopes
JaF—Jaroso Angoslura Mascarenas complex 1 5 to

40 percent slopes
JaG—Jaroso-Angostura Mascarenas complex 40 to

80 percent slopes
JRG—Jaroso Angostura Rock outcrop complex

very steep
LaE—Lama loam 0 to 20 percent slopes
LoB—Loveland clay loam 0 to 3 percent slopes
LtC—Luhon Travelers complex 3 to 7 percent

slopes
MaF—Maes coobly loam 1 5 to 40 percent slopes
MeO—Maes Etoe complex 0 to 1 5 percent slopes
MeF—Maes Etoe complex 1 5 to 40 percent slopes
MeG—Maes Etoe complex very sleep

MFG—Maes Etoe Rock outcrop complex ;ery
steep

MNC—Manzano clay loam 0 lo 5 percent slopes
MnA—Manzano clay loam 0 ip 1 percent slopes
MnB—-Manzano clay loam 1 to 3 percent slopes
MnC—Manzano clay loam 3 to 5 percent slopes
MrO—Marosa cobbly sandy loam 0 to 15 percent

slopes
MrF—Marosa cobbly sanay loam 15 to 40 percent

slopes
MrG—Marosa cobbly sandy loam 40 to 80 percent

slopes
»MSG—Marosa Rock outcrop complex erv sleep

MSG2—Marosa Rock outcrop complex very sleep
eroded

MTE—Marosa Nambe association moaeraiely
steep

MUG—Miraba l Rock outcrop associilion /cry steep
'1</D—Mirand cobbi, loam u lo 15 pt.rct.ni Jopc.,
MxD—Monteci lo loam 1 lo l a porcem slopes
MxE—Momecilo Rock oulcroo complex moderately

sleep
NaD—Namoe cobbi/ loam 0 10 15 percent slopes
NaF—Namoe coobly loam 13 lo 40 cercem slopes
nat~2—Namoe coboly loam I b to 40 percent

slopes eroded
ilaG—Nambe cobbly loam 40 to 80 percent slopes
NaG2— Nambe cobbly loam 40 to 80 percent

slopes eroded
NRG—Namoe Rock outcrop complex /ery sleep
NRG2—Nambe Rock outcrop complex very steep

eroded
OeF—Oreias stony loam 15 lo 40 percent slopes
OMO—Ore)as Moniecito association strongly

sloping
OFIG—Orthents Badland association /ery steep
OSG—Onhents Calcionhids association very steep
OTG—Onhents Rock outcrop association very

steep
PAG—Paleboralls Cryocnrepis Rock putcrop

association very steep
PbD—Penitenie gravelly loam 5 to 15 percent

slopes
PbF—Pennente gravelly loam 15 to 40 percent

slopes
PeD—Petaca very stony loam ) to 15 percent

slopes
PIC—Petaca Pneta complex 1 to 8 percent slopes
PGC—Petaca Silva association genlly sloping

pog—poganeao silty ciav loam nearly level
prO—Presa coobly loam 0 to 1 5 percent slopes
prF—Presa coooly loam 1 5 to 40 percent slopes
prG—Presa coooly loam 40 to 80 percent slopes
PSG—Presa Rock outcrop complex very steep
PYF—Presa Cryaquolls association sleep
RaC—Ralon very stony sill loam 3 to 8 percent

slopes
RBE—Ralon Stunner association moderately sleep
RcG—Rock outcrop ery steep

—RdG—Rock outcrop Badland complex very sleep
RPG—Rock outcrop Penitente complex very sleep
RRE—Rock outcrop Ralon complex moaeraiely

steep
^RUG—Rock outcrop Usiorthents complex ;ery

steep
RvC—Royn'ia loamy sand 1 to 8 oercent slopes
RWL—RoyosJ Or tUenis as^oci inon moderately

sleep
RYD—Royosa Vitio association rnoderdlo lv sloping
SaG—Sabe Mirand complex 15 lo 80 percent

slopes
SbD—Si-dillo cobbly Icam J to 2 percent slope;,

SDD—Seoiilo Onhents associaiion strongly sloping
SED—Seaillo Silva association strongly sloping
SgC—Seryilleta Pnela complex 1 to 5 percent

slopes
ShB—Snawa clay loam 0 to 3 percent slopes
SmB— Silva loam 0 to 2 percent slopes
SmD—Silva loam 2 to 10 percent slopes
SSC—Silva Sadillo association genlly sloping
StC—Stunner coPply loam 1 to 5 percent slopes
SUC—Slunner Luhon association gently sloping
SVC—Stunner Travelers association genlly sloping
TeB—Tenono loam 0 to 3 percent slopes
TeC—Tenono loam 1 to 5 percent slopes
TrF—Trampas coboly sandy loam 15 to 40 percent

slopes
TsE—Trampas cobbly loam 15 lo 30 percent

slopes
11 F—Trampas Di umnto association bleep
I V C — I r a v d i e f b very slonv lo irn 1 to a poreeni

itiopes
UTG—Ustonhents rrampas complex very bleep
VDD—vipo sanav loam 3 to 10 percent slopes
WEP—Wellsville Lss association moderately sleep
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^ps thick The substratum to a depth of 60 incnes or
^1 consists of mixed cobbles gravel, and stones and
a small amount of sandy clay loam

permeaoility is moderate The available water capacity
is low Runorf is medium, and the hazard of water
erosion is moderate

The dominant vegetation is Douglas-fir and Engelmann
spruce and some scattered white fir, suoaloine fir and
aspen The understory is mainly Kentucky bluegrass
kinnikinnick grouse whortleberry, Arizona fescue and
mountain brome

This soil is used mainly for timber production and for
wildlife habitat It has medium potential for the
production 01 Douglas-fir, Engelmann spruce wnite fir
and aspen Conventional methods cannot be used to
harvest trees The steep to very steep slopes severely
restrict the mobility of most equipment Soil disturoance
and erosion snould be keot to a minimum during narvest
Managing this soil to favor aspen increases timber
production and improves the habitat for wildlife

MSG—Marosa-Rock outcrop complex, very steep
This complex consists of small areas or Marosa very
cobbly sandy loam and Rock outcrop that are so
intermingled that they could not be mapped separately at
the scale selected The areas are on mountain slopes at
an elevation of 9 000 to 1 1 000 feet Most areas are
associated with rhyolite rock The mean annual
«:ipitation is 35 inches and the mean annual

perature is 40 degrees F The frost-free season is
less than 60 days This complex is about 50 percent
Marosa very cobbly sanav loam and 30 percent Rock
outcrop

Included in mapping are areas of Namoe soils which
make up aoout 20 percent of this complex

The Marosa soil is deeo and well drained It formed in
colluvium and residuum of acid igneous rock Typically,
the surface layer is light brownish gray very cobblv sandy
loam about 3 inches thick The subsunace layer is wnite
and very pale brown verv gravelly loamv sana aoout 31
inches thick The subsoil is light yellowish brown very
cobbly sandy clay loam aoout 10 incnes thick The
substratum to a depth of 60 inches or more consists of
mixed cobbles, gravel, and stones, and a small amount
of sandy clay loam _

Permeability is moderate The available water capacity
is low Runoff is medium, and the hazard of water
erosion is high ,̂ --"—

The dominant vegetation is Douglas-fir and Engelmann
spruce and some scattered white fir. subalpine fir and
aspen The understory is mainly Kentucky bluegrass
kinnikinnick grouse whortleberry, Arizona fescue and
mountain brome

The Marosa soil is used mainly for timber production
and for wildlife habitat It has medium potential for the
production of Douglas-nr Engelmann spruce wnite fir

Rnd aspen Conventional methods cannot be used to
arvest trees The very steep slopes the high erosion

nazard, and the rock outcrops preclude most uses
Managing the Marosa soil to favor aspen increases
timber production and improves the habitat for wildlife

This complex has low potential for the development of
habitat for openland and woodland wildlife

MSG2—Marosa-Rock outcrop complex, very steep,
eroded This complex consists of small areas of Marosa
very coobly sandy loam and Rock outcrop that are so
intermingled that they could not be mapped separately at
the scale selected The areas are on mountain slopes at
an elevation of 9,000 to 11,000 feet Most areas are
associated with rhyolite rock The mean annual
precipitation is 35 inches, and the mean annual
temperature is 40 degrees F The frost-free season is
less than 60 days This complex is about 50 percent
eroded Marosa soils and 30 percent Rock outcrop

Included in mapping are areas of Nambe soils, wnich
make up about 20 percent of this comolex

The Marosa soil is deep and well drained It formed in
colluvium and residuum of acid igneous rock Typically,
the surface layer is about 1 2 inches thick It is light
brownish gray very cobbly sandy loam over white and
very pale brown very gravelly loamy sand The subsoil is
light yellowish brown very cobbly sandy clay loam about
1 0 incnes thick The substratum to a depth of 60 incnes
or more consists of mixed cobbles, gravel, and stones,
and a small amount of sandy clay loam The surface
layer ranges from 6 to 25 inches in thickness depending
on the degree of erosion

Permeability is moderate The available water capacity
is low Runoff is rapid, and the hazard of water erosion is
very high

The dominant vegetation is aspen and some scattered
Douglas-tir, Engelmann spruce, white fir, and subalpine
fir The understory is mainly kinnikinnick, grouse
whortleberry, Arizona fescue, and mountain brome

The Marosa soil is used mainly for timber production
and for wildlife habitat It has low potential for the
production of Douglas-fir, Engelmann spruce, white fir
and aspen Conventional methods cannot be used to
harvest trees Managing the Marosa soil to favor aspen
increases timber production and improves the habitat for
wildlife

This complex has low potential for use as habitat for
openland and woodland wildlife

MTE—Marosa-Nambe association, moderately
steep This association consists of moderately steep
soils on north-facing mountain side slopes in the
northern part of the survey area The elevation is 9 000
to 1 1 , 0 0 0 feet The mean annual precipitation is 35
inches, and the mean annual temperature is 40 degrees
F The frost-free season is less than 60 days This
association is about 45 percent Marosa gravelly sandy
loam and 30 percent Nambe gravelly sandy loam The
Marosa soil is at the lower elevations, and the Nambe
soil is at the higher elevations
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A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years This system results in a balanced
olant community of vigorous and productive forage
olants such as bottlebrush squirreitaii western
wheatgrass, blue grama and winterfat If the condition ot
the plant community deteriorates, the desiraDie forage
olants decrease in numoer and are replaced by broom
snakeweed, rubber rabbitbrush, and big sageorush This
deterioration generally results in accelerated soil erosion
Fences, access roads, and stock trails are needed for
livestock distribution

The Raton soil has medium potential for use as habitat
for woodland and rangeland wildlife, and the Stunner soil
has medium potential for use as habitat for rangeland
wildlife

The Raton soil has medium potential for the
production of wood crops for firewood and fenceposts

RcG—Rock outcrop, very steep This miscellaneous
area is mainly along the sides of the Rio Grande Gorge
It consists mainly of escarpments of basalt that have
some layers of terrace sediment Slopes are very steep
The elevation is 6,000 to 7,000 feet The mean annual
precipitation is 1 2 inches, and the mean annual
temperature is 48 degrees F The frost-free season is
120^130 days
dfn relief is 50 to 600 feet Runoff is very rapid ana

the erosion hazard is slight This miscellaneous area is
used for wildlife habitat It has low potential for this use

RdG—Rock outcrop-Badland complex, very steep
This complex consists of Rock outcrop ana Badlana in
small areas that are so intermingled that they could not
be mapped separately at the scale selected Rock
outcrop and Badland are on steep to very steep
mountain slopes Badland formed througn nydrothermal

'•• activity This complex is almost bare of vegetation
w"' There are three distinct climatic regimes The first
'"climatic regime is at an elevation of 8,000 to 9,000 feet

The mean annual precipitation is 16 inches A few
oneseed junipers and pinyon pines are scattered along
t̂he edge of this area
-VThe second climatic regime is at an elevation of 8 000

— g t o 10,500 feet The mean annual precipitation is 25
jjr inches A few Douglas-firs, white firs, and ponderosa

•1E(B1 pines are scattered along the edge of this area
s_ The third climatic regime is at an elevation of 9,000 to
,'1,000 feet The mean annual precipitation is 30 incnes
"few Douglas-firs Engelmann spruces, and subalpine

l^we scattered along the edge of this area •—"
L . " 1 ® sediment generated from this complex needsJo
m stahilizocLand contained However, the extremely acidi
^0" material and the unstable nature of Badland severely/
^tyTCt the establishment of vegetation for stabilization
y~ ^ount of sediment generated increases with an
^gease in precipitation
'̂nis complex has low potential for most uses ̂ -~

i'^^y' 7 f^7^

RPG—Rock outcrop-Penitente complex, very
steep This complex is about 60 percent Rock outcrop
and 30 percent Penitente cobbly loam The Penitente
soil is in widely scattered pockets surrounded by areas
of Rock outcrop The mean annual precipitation is 35
inches, and the mean annual temperature is 30 degrees
F The elevation is 12,000 to 13,000 feet

Included in mapping and making up about 10 percent
of this map unit are Nambe and Presa soils and soils
that are similar to the Penitente soil but are shallow to
bedrock These make up about 10 percent of the
complex

Rock outcrop consists mainly of acid igneous or
metamorphic rock Slopes are steep to very steep

The Penitente soil is deep and well drained It formed
in colluvium and residuum of acid igneous or
metamorphic rock Typically, the surface layer is dark
brown cobbly loam about 10 inches thick The subsoil is
brown very cobbly sandy loam about 14 inches thick
The substratum is brown very cobbly loam to a depth of
60 inches or more

Permeability is moderately rapid The effective rooting
depth is 60 inches or more The available water capacity
is low Runoff is medium, and the hazard of water
erosion is severe

The dominant vegetation is sheep fescue, Thurber
fescue, clovers, kobresia. and dwarf goldenrod

The Penitente soil is used for wildlife habitat The very
steep slopes and precipitous rock outcrops preclude
most other uses

This complex has medium potential for use as habitat
for woodland and rangeland wildlife

RRE—Rock outcrop-Raton complex, moderately
steep This complex consists of areas of Rock outcrop
ana Raton very stony silt loam that are so intermingled
that they could not be mapped separately at the scale
selected The Raton soil is strongly sloping to
moderately steep Rock outcrop is steep to very steeo
The elevation is 8,000 to 9 000 feet The mean annual
precipitation is 15 inches, and the mean annual
temperature is 41 degrees F The frost-free season is 90
to 1 1 0 days Rock outcrop makes up about 45 percent
of this complex, and the Raton soil makes up about 40
percent

Included in mapping are Orthents and Stunner soils.
wmch maKe up about 15 percent of this complex

Rock outcrop consists of folded, broken, and exposed
basalt flows Runoff is rapid, and the erosion hazard is
slight

The Raton soil is shallow and well drained It formed in
residuum of basalt and in mixed eolian sediment
Typically, the surface layer is dark brown very stony silt
loam about 4 inches thick The subsoil is dark brown
very stony clay about 1 4 inches thick Basalt bedrock is
at a depth of 18 inches

The Raton soil is slowly permeable The effective
rooting depth is 10 to 20 inches The available water
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capacity is very low Runoff is rapid The hazard of water
erosion is moderate, and the wind erosion nazard is
slight

The Raton soil is suitable for use as wooaland and for
grazing use for domestic livestock and wildlife It
produces pinyon pine, Rocky Mountain lumper, oneseed
juniper, and understory vegetation consisting of mountain
muhly, muttongrass, Arizona fescue, and western
wheaigrass Proper grazing of the understory vegetation
maintains the woodland, improves the plant cover,
results in the accumulation of plant residue and helps
prevent soil erosion

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle
The result will be a balanced plant community of
productive forage that helps to maintain the woodland

Access roads and trails are needed for livestock
distnbution The use of machinery for other purposes is
not feasible because of the shallow, stony soil and the
many rock outcrops

This complex has medium potential for use as habitat
for rangeland wildlife and for the production of wood
crops for firewood and fenceposts

RUG—Rock outcrop-Ustorthents complex, very
steep This complex consists of small areas of Rock
outcrop and Ustorthents that are so intermingled that
they could not be mapped separately at the scale
selected The areas are on mountain slopes at an
elevation of 8,000 to 10,000 feet The mean annual
precipitation is 20 inches, and the mean annual
temperature is 42 degrees F The frost-free season is 60
to 80 days Rock outcrop makes up about 50 percent 01
this complex, and Ustorthents make up aoout 30
percent

Included in mapping are areas of Mirabal and Marosa
soils which make up about 20 percent of this complex

Rock outcrop consists of igneous and metamorphic
rock, including granite, gneiss schist, ana rhvolite

Ustorthents are deep and well drained They consist of
gravelly loam, very gravelly loam or very gravelly clay
loam to a depth of 60 inches or more The content of
rock fragments ranges from 25 to 60 percent

Permeability is moderate to moderately rapid The
effective rooting depth is 60 inches or more The
available water capacity is very low Runotf is rapid, and
the hazard of water erosion is s e v e r e ' ;

The dominant vegetation is Douglas-fir and ponderosa/
pine The understory is mainly Gambel oak mountain
brome, and kinnikinnick

This complex is used for wildlife habitat It has medium
potential for the development of habitat for woodland
wildlife

RvC—Royosa loamy sand. 1 to 8 percent slopes
This is a deep, somewhat excessively drained, gently
undulating to gently rolling soil It formed in eolian

material on old dunes Slopes are complex The
elevation is 6,800 to 7,200 feet The mean annual
precipitation is 13 inches, and the mean annual
temperature is 43 degrees F The frost-free season is
130 to 140 days

Included with this soil in mapping are areas of Vibo
Petaca, and Manzano soils Also included are a few
small areas of barren sand dunes Included in the 0)0
Caliente area are some small areas of stratified sand
and some areas that have a flood hazard Tne soils tt-
are included in mapping make up about 20 percent of
this map unit, but the areas of these soils generally ar'
less than 5 acres in size

Typically, the surface layer is brown loamv sand abc
8 inches thick The underlying material is brown loamv
sand to a depth of 60 inches or more

Permeability is very rapid The available water capac
is low The effective rooting depth is 60 inches or mori
Runoff is very slow The hazard of water erosion is
slight and the wind erosion hazard is high

This soil is suitable for use as woodland and for
grazing by domestic livestock and by wildlife It produc
pinyon pine, oneseed lumper, and understory vegetatic
consisting of blue grama and Indian ncegrass In the C
Caliente area. some small areas of this soil are used f.
farming

Proper grazing of the understory vegetation improve
the plant cover, results in the accumulation of plant
residue, and helps prevent soil erosion

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle
The result will be a balanced plant community of
productive forage that helps to maintain the woodland

Installing pipelines and constructing fences to facilitc
grazing management are feasible

This soil has medium potential for use as habitat for
openland and rangeland wildlife

RWE—Royosa-Orthents association, moderately
steep. This association consists of moderately sloping
moderately steep, eroded soils along mesa and canyo
breaks and on highly dissected hills The elevation is
6,500 to 7,100 feet The mean annual precipitation is
inches, and the mean annual temperature is 50 degree
F The frost-free season is 125 to 135 days The Royc
soil makes up about 55 percent of this association, an'
Orthents make up about 30 percent

Included in mapping are areas of Montecito and Silv
soils which make up about 1 5 percent of this
association

The Royosa soil is deep and somewhat excessively
drained It formed in eolian matenal Typically, the
original surface layer has been lost througn erosion T
exposed underlying matenal is brown loamy sand to a
depth of more than 60 inches

Permeability is very rapid The effective rooting dept
is 60 inches or more The available water capacity is li
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'"- '',:" nani veae 3non ,s ocnc:e''csa : "e ie
iinoers'c' s mainly ^amcel oak ""un a '"snoqanv

(ana mou^ 5in munlv
Tnese s^is are usea mainiv lor •noe'' ;": or wildlife

haonai
Tiie Sace son has low ootentiai ",' i"e : ^cucnon o.

oonaerosa 3 ne and ire Mirand cc l l nas --^C'JITI
^oteniai 2" Elopes o; more man -^ cs'':;"
•:on/en!ic'";i methods cannoi ce used -c "^ - 'es ' trees
T'~ie lo.v 5 anaole waier caoacitv c "e S s ^ e sen
'osinc s stealing survival ana reduces ir; : caucron G
pomerosa cine

Tnis corclex nas meaium aoien 1 3 1 icr .3= as nabita'
.or wooalana wildlife

SbD—Sedillo cobbly loam 3 to 1 2 percent slopes
This is a ceeo well drainea cenilv s ODinc : s ronglv
ilop.nc sen It formea in gravelly alluvium ':•" alluvial ians
•ilong ne ".esiern front oi the Sancre ae ^ 3 o
Mountains 3'ooes are smooth ana convex ""e
elevation 's ~ 000 to 8 000 ieet Tie mear ;-nual
preciDitaiic" .s 1 2 incnes and the mean a"'-ai
'emoeraiure is 49 degrees P "he ircst f ree season is
1 2 5 'o ' C 5 cavs Drainaae from this son cc" routes to
(he Rio G'anae watershed

'ncludea n mappina are Tenono sons ."1::" maKe up
^Doul 1 5 concent of this unit ana Finance ^sns 'vnich
nake UD " oercent

~/cicailv "e sunace'aver is oroAfn c;c: ^am anc^
0 incnes I'ick The suosoil is Drown ver ::3olv loam

(aoout 5 i-'c-'es thick T-ie suostraiLJm ; ^ -eotn 01 bO
ncnes or "'ore is Dink and crown ''5^ c;c: canav
'cam

=e^meaG ' >v is moderatelv slow ~ ^3 ei •;: .5 roounc
^eDth is 50 "iches or "ore ""e avaraole ' er caoacit.
is low 1 3 — c c e r a r e Punoif is meaium ~ ^ 3 ;.:arcs 01
water ana vina erosion 'ire Siiani

"his son is suitea to use as native c.-az'r-^ ^nn tor
''lomesnc '.vesiock ana 'vnalite ^ro^er ara; "': ^se
moroves i"'3 slant cover ^suits in "e ?cc-~Jiation o;
•esiaue ape neios prevent son erosion

A resource management svstem is neecec "at ran
control the ^rush soecies allow variaiion i" masons or
use ana oroviae tor resting 'he lorace SD°: 3s in
successive ' ears The result will be a oalai're^ Diant
community cr vigorous ana prcduc'ive lorace c'ants sue."
as western vneaiarass Indian ncegrass a " " . = ue
grama If 'he conaition ot the olant ccmmu" ''
deteriorates ne desirable torage plants oec-ease in
numDer ana are reolacea bv Oia sageorusn aacitbrush
and broom snakeweea This aeienoraiion ce~e''ailv
••esults in accelerated soil erosion

Practices o facilitate range management 2 e restricted
oecause ot •ne coobles

This son nas medium cotential for "e aeve'csment 01
wildlife naDiiai

SDD—Sedillo-Orthents association strongly
I'lloping This association consists or sons c" "e sides

: ""aio, ,'=ns Sediilo graveiiv loam mat ""^s ; Does o'
- c ' c ;e cent mai<es UD aoout 45 percer : "e
^.ssociaiic" is on narrow naaetops anc •:" "e uooer
can oi >'- ^looes o. narrow exiremelv a'ssec ea nages
C'Tenis "at nave siooes of 30 to 45 Derce' ~aKe UD
''^out C5 cement oi tre association These sc s are 'n
^ireme -: ssected areas T-a elevation 5 - E : O i O
- 3CC'i fee * ie mean annual creciDitaiic" s ; -^cnes
~~? ^ea^ ^inual temcerature is 49 dea'ees z 'ra ine

osi ree reason is 2s to iC'5 aavs
"c'uce: " maDDina are Suva Manzano -- •'gnao

^na -erna'^ez sons eacn making LJD acoul •: cerceni cr
".e assoc a ion

~ne Sec '10 soil is aeeo and well drainec : med in
^'•aveiiv anuvium Tvoicailv the sunace laver s c.own
"raveilv icsn aoout 3 incnes thick The SJCSO s reaaisn
-;rc.vn anc crown very graveiiv ciav loam BDOL 5 incnps
nicK Tne s-iostratum is oink ana brown "erv c sveilv

sanav loar- 3 a aeoih oi 60 incnes or more "•"e son
-;eiow a cec'n or 1 1 incnes is snahtiv caica^c'JS to
Sironglv C5 careous

~"e Sec ' 1 0 soil is moderately slowly permeac'e The
5itecnve rccJng aeotn is 60 incnes or more "'•s
availaole .vaier caoacitv is low to moderate F-^^orf is
T'edium '; aoid ana the hazard or water e^sion is
moderate "-e nazara or wina e^sion is snani

T,"nenis are aeeo Graveiiv ana well arainec
'"oicailv "ev nave a very graveiiv loam SJnace iaver
"ne unaenvina material is very araveilv ciav icam

=5rmeac. i-v is moaerate to moaeratelv rao'c ""ie
; tective rcciina deotn is 60 incnes or more " " s
ivanaole wa er capacity is low Punott is rac ana tne
lazara Oi '.aier erosion is hian "he hazarc c vina
yosion is = iant

~"'s association is suitea to use as native craz'na lana
o' comes"; 'vestocK ana for wnalite Proce'' c'szing use

I'Tioroves "e slant cover results in the accumulation ot
esiaue ?nc nelos Drevent soil erosion

- resource management svstem is neeaea "'a can
^.ontroi the c'ush soecies allow variation in seasons or
Jse ana crcviae for resting the forage soecies in
successive ' ears Tne result will be a balanced 3iant
communitv Ci vigorous ana productive forage dams sucn
's western .vneaigrass alue grama galleta anc 'naian
-icegrass ,. "e condition of the olant communiiv
deteriorates ne desiraoie rorage olanis aecrease in
"lumDer ana are replacea bv ring munlv broom
snaKeweea ana big sageorusn This detenoraiion
generally results in accelerated soil erosion

in managing range crush management -ange
seeaing constructing fences ana livestock ana wildlife
rails and ins ailing pioennes are feasible

Tnese sons nave meaium potential for the
aeveioDme^ or habitat for rangeiand wildlife

SED—Sedillo-Silva association strongly siopinr'
"his association consists of soils on uplanas thai ar
Tiainiv east c. the Rio GranOe The elevation is 6 500 to



=00 icC'^^e mea" annual orec Dilation is "ones
,10 me mean annual emoeraiure is 47 degrees = ~'e
351 iree season is 25 'o 1 3 5 aavs Seaillo ••;"-
'aveiiv .cam maxes -3 aoout 55 cercent of ;" 3
ssociaiion ana S '.; oam makes UD about 25 ce'-ca-
-e sironaly siocinc ieoillo soil is on side sic^s Oi
•'crow ^aes Trs "-anv level 'lO °ntiv sloo r": ^'ivs
on is en narrow rice; :'esis ana ^n ir-e aaiace-i ^ec.-'s

JGoe" siooes
IC"JC-;:O in maoc "c are Orthents ana Man.:£"o

'•;rnanao ina He''na"cez soils ;acn makina -: :
erceni or the assoc a ion
The Ssoillo soil is ^eeo ana wen arained I ""'•'ea -

.raveilv alluvium T : cailv tne sunace laver is -swn
erv graveilv loam s::^i 3 incnes inicK The s- - -^ i i is
eaoisn s^own ana : :^n very graveilv clav lca~ aoo^ :
-•cnes nick The SLCS 'alum is nant brown an; c'o.'/n
3fv gra'/eilv sanav :am to a aeo'n of 60 inc"=s or
n.'-o ~" 3 soil in t''e -cser 1 1 incnes is nonca careoi-s

3 siiar iv calcareous sna it is sircnaly calcareous rac.v
nai

~ne S30]llo soil 's "oaeratelv siowlv oermea: e in "-:
,uason ana moaera e .' raoidiv oermeaoie in ,-5
uosira urn "he eife: ve rootina ceoth is 60 "nes ~
lore '"e availaole •'a er capacnv is low to ~-cceraie
^unoif s "aoia ?na "e nazard 01 .vaier erosic" s
'noaer?^^'he naza c ci wind erosion is sliar

''.1^ ^Ki soil is ;ee3 ana well c'ainea It f: •ec
"ixea piiuvium anc e: ian seaimen "','oicail'.
JJnacs aver is cr;• ", cam abou' 3 incnes ir :•- "s
ucsoii s icaaisn ':-:,sn ciav loam cooul 26 '""as - :

-'3 buosiraium is : ^-.isn wnite c av loam to 3 ^^si" :
:0 incnss or more

T^e S iva boil is s c.viv oermeaole The eiie: .e
oonna ceotn is 60 ";nes or rne'e "^e avaiiacie wa •=
'aoaciit' is niqn P'^Cii is slow 10 •^eaium c r " "s
^azarc Oi vaier ercsion is sliant tc moaerate - e
azara ;i wina erosicn .s slight
Tnese soils are SJiied to use as native graz "q ianc :

-:cmesiic '.vestock a"a ^or wiialne
^ODer grazing use imoroves me Diani cove- 2sui s --

^e accumulation Ci -siaue ana heios preve" -"osic"
^ resource manacement system is neeaea "at cs"

^onirci orush soee'es allow variation in seasons 01 LSC
-na Droviae for resiina he forage soecies in s^ccessr^c
ears ~ne result win ce a balancea Diani cor""nunit\ ^
'igorous and proauc !"e torage olants such ?s -.esterr
vneatgrass blue grama ana gaileta i f 'he cc"sition ;
^e olant communnv cetenoraies ne aesiraoic .orac=
^'ants aecrease in •'.^moer ana are reoiacea s sig
^georusn broom s'aKeweed ihreeawn ana ;ac.i ~- s
etenoration general/ results in acceieratea s:.i erosc"
•^ange seeaing a^c constructing iraiis to iaci late

ange^tcnagement ?re ieasiole Care snouia ce taKe^ "
-isingl^^.ninerv in "e areas 01 more sloDing ssns

1 nis association ras meaium DOiennal tor •-e
Jevelooment 01 haoitat for rangeiana wildlife

SgC—Servilleta-Pneta comolex. 1 to 5 percent
slopes ""is ccr^lex consists Oi small areas 01
^ervilleia ana P'e'a sons thai are so intermingled thai
hev couic not ce seoaratea n rr-iaDpinq ai tne scale
'.electee ~"ese sons are near.v level ana aentiv siODinc
m are s'"ailoA' sna "loaeraieiv ceeo Tnev are on

-•asait 'c.vs '"-devaJon •s -':30 to 8 000 ;eei ' e
'lean an^ai c'=: ci aiion is 2. ".cnes 'ne mean annLiai
^mDeraiL e is -9 cec'ees F "--e irosi-iree season is
.25 to ' -5 ^avs Ser/nleta si'iv c'av ioam maKes UD
-iDOut 50 cercen ';i 're comcJex and Pnota sionv sutv
c'av loam maKes uD acout 30 cercent Tne Servilleta son
s in the more neanv level areas ana on tUe more gentle
slooes -n0 Pneta son is in tne more sloping areas ana
^n nage ;'"sts

'nclucsa in maosina and maKing up aooul '\0 Derceni
-it the c^Toley a.e areas 01 Peiaca soils near nageioos
-ina basan oulc'C3S r-lso incinaea are Hernanaez
^ernanac ana Manzano sons ana areas of oasalt
3utcroDS eacn ~,aKinc UD aDou' 5 Dercent 01 this
;omDlex

The Sen/nleta soil is moaeraieiv aeep ana well
irainea ormea in n-atenal tnat weathered from base
'no in eonan ma enai ".oicanv he surface layer is
^own s it ' c.av icam ?DOUI ^ i.ncnes thicK Tne suosoil is
"adisn c'own ana liant brown siitv clav loam aoout 22
icnes '" CK ",'e suosiratum s naht brown siltv ciav
oam ?DCUI 9 inches inick F'-acturea cancne-coatea
lasait csarocK 's at a aeoth c' aoout 34 incnes Tne son
s moasraieiv ca careous 10 s rcngly calcareous oeiow ?
ODth c 5 incrss

"ne Ss^nieia son is slowiv sermeaple "he elfoctive
oonna ceoin is 23 to -0 incnes The avaiiaole water
,3paci>< 's mainiv moaerate ^Jnoif is meaium to slow
"ne na;?,a 01 vaier erosion is moaerate ana the hazara
,it wina 3^osl0^ is snani

Ti-io ^'leia son is snailow ana well drainea It tormea in
'3siauum in mixea eonan seaimeni Typically the sunace
iaver is crcwn sionv siitv c'av ioam about 2 inches (nick
"he sussoil is crown ana ligni Grown stonv siltv clay
.oam asout 8 incnes inick Tne suostratum is pink verv
sionv sin'/ ciav ioam ?ooul -i incnes thick Fractured
^ancne ,:;aiea oasaii oearocK is at a deoth 01 aoout 1 -
'ncnes "ne son material is noncalcareous in the sunace
aver '•nc graaes 10 sirongiv calcareous in the
suostrai'um

The P'-ieia son is slowiv oermeable The effective
rooiina ceoth is i Q to 20 incnes The available water
canacii.' s verv low Punon is medium The nazard ot
water erosion is moaerate ana the wina erosion nazara
s sngn'

'"tiese soils are suited to use as native grazing lana for
.iomesiiC nvesicc^ ana ior wnalife Proper grazing use
imoroves the plant cover results in the accumulation oi
Jiani resiaue ana nelos prevent soil erosion

\ management svstem is neeaed in which the
seasons oi grazing ana resting 01 pasture vary in
successive vears Tnis svstem r-^ults in a balanced
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plant community of vigorous ana oroaucti/e lorage
plants sucn as western wheatgrass ana clue grama If
the conaition of the plant community deteriorates the
desiraole olants decrease in numper ana are reolaced by
big sageorush broom snakeweed and cacti Tnis
deterioration generally results in acceleraleo soil erosion

In managing range installing pipelines constructing
fences crush management, ana range seeding are
feasiole on the Servilleta soil The use or machinery,
except in constructing trails, is not feasible on the Pneta
soil

This complex has medium ootential for '-.e
development of habitat for rangeiand wilalife

ShB—Shawa clay loam, 0 to 3 percent slopes This
is a deep well drained level and nearly level soil It
formed in alluvium on playa bottoms along ihe Rio de los
Pinos Siooes are smooth and concave The elevation is
7,500 to 8 500 feet The mean annual prec'oitation is 1 1
inches and the mean annual temoerature is 43 degrees
F The frost-free season is 80 to 1 1 0 days

Included with this soil in mapping are Lmon and
Stunner soils, each making up apout 5 percent of the
map unit

Fypicallv the upper part of the surface layer is dark
grayish brown clay loam and very dark gravisn crown
silty clav loam about 1 6 inches thicK ana ne lower part
is dark orown clay loam about 1 4 inches ;nick The
underlving material is Drown, light brown ana oink clav
!oam to a depth of 60 inches or more

Permeaoilitv is moderate The effective rooting deotn
is 60 incres or more The available water capacity is
high Runotf is very slow and the hazard 01 water
erosion is slight

This soil is suited to irrigated hav and pasture to use
as native grazing land and to the develooment of wildlife
habitat It orovides forage for domestic livestock and
wildlife Proper grazing use improves the clant cover
results in the accumulation of residue ana helps prevent
erosion

A management system is needed in wnicn the
seasons of grazing and resting of oasture vary in
successive years This system results in a oalanced
plant community of vigorous and productive forage
plants such as western wheatgrass blue grama and
fourwing saltbush If the condition of the olant communitv
deteriorates the desirable forage plants cecrease in
number and are replaced by rubber rabbitbrush annual
grasses and (orbs and cacti This deterioration generally
results in accelerated soil erosion

In managing range, constructing earthen oonds and
fences seeding, controlling noxious plants and installing
pipelines are feasible

This son is used for irrigated hav and pasture It has
high potential for these uses Management concerns
include the planting of adapted species fertilization, and
timely harvesting

Tnis soil can produce high gualitv range plants to
suooort habitat for the pronghom antelope ana other
rangeiand wildlife

SmB—Silva loam, 0 to 2 percent slopes This is a
ceeo well drained level to nearly level son It formea in
mixea alluvium and eolian sediment on uoiana fans ana
r'ages throughout the survey area Slopes are smooth
ana convex The elevation is 6 500 to 7 500 feet The
mean annual precipitation is 1 2 inches ana the mean
annual temoerature is 49 degrees F The frost-free
season is 125 to 135 days

included with this soil in mapping are Fernanao ana
Seaillo soils, which make up about 1 0 percent of this
mao unit

Typically, the sunace layer is brown loam apout 5
inches thick The subsoil is brown clay loam aoout 25
incnes thick The substratum is pink clay loam to a depth
of 60 inches 01 more

^ermeability is slow The effective rooting depth is 60
'ncnes or more The available water capacity is high
Runorf is slow The hazard of water erosion is slight and
the nazard of wind erosion is moderate

The maior limitations to growing cultivated crops are
the '•-lor' growing season and cool nights wnich limit the
choice of crops and reduce crop yields This soil is
suitable for alfalfa small grains, and cool-season
grasses Potatoes and vegetables that are adapted to
the snort growing season and cool nights also can be
grown

Growing mainly grasses or legumes or other high
residue-producing crops helps to prevent water and wind
erosion to maintain soil tilth Fertilization and improved
water-management practices help to maintain or
increase yields Generally, all crops except legumes
resDond to nitrogen and all legumes respond to
phosohate fertilizer Border furrow corrugation and
sprinkler irrigation systems are suitable Rotation grazing
increases the yield and quality of pasture Timely
harvesting improves the quality of crops

This soil has medium potential for most urban uses
Low strength and the high shnnk-swell potential and
slow permeability in the subsoil are limitations The
shrinking and swelling and the low strength can be
overcome by good design and careful installation The
slow permeability which is a limitation to the use of this
soil for septic tank absorption fields can be overcome
by increasing the size of the absorption area or by
modifying the filter field

If this soil is irrigated, it can produce grains grasses
legumes, and shruos that provide a good habitat for ring-
necked pheasant cottontail rabbit, and other farmland
vvildlife

SmD—Silva loam, 2 to 10 percent slopes This is a
deep well drained nearly level to strongly sloping soil It
formed in mixed alluvium and eolian sediment on upland
fans The elevation is 6,500 to 7,500 feet The mean
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F i g u i c 5 i
Average annua l prec ipJ tc i t i -on, f.ios County*, N . N . , 191.0-1974

I EGENU. / \ / \ average anininl p re r i p i t . i t i on

'——~— iiienn pro(-( p iL . i l Ion for tlie period (14.79")

* Average of Cerro , Red R i v e r , FJOS , cind 1 res P i cd rns for e n t i r e period



cubic feet per second (c f s ) - unit used to measure water flow fi e at a
gaging station), equals the rate of flow in d channel with a
one square-root cross-section and velocity of one foot per
second One c f s f:or a 24-hour period equals 86,400 cubic
feet or 1 98 acre-feet -̂ ĉ i ( c F̂  / ̂  -777 -i ^^ ̂ )- /
^ -' ̂ '^ -" 7 7 - z^,, - ^ ^ 'Vinch - a depth "of runoff /.nich produces a certain amount of water per
Jnit of land area, -'or example, twelve inches ot water on one
acre equals one acre-foot

Average Flows Based on Figure 13 and on the data tables it is evident that
almost all runoff in Taos County occurs in mountain streams. For most of the large
upland basins the average flow is 3-10 inches/year, measured near the point where
the stream enters the Piedmont area In the Piedmont proper runoff is normally 0 5-
2 0 inches/year while in the Taos Plains it is less than 0 5 inches/year rhe
following list indicates how much water would be produced from one square mile in
each of the three natural units

Mountains
Piedmont
Plains

160-600 acre-feet/year
25-100 acre-feet/year
5- 25 acre-feet/year

The maior factor controlling runoff is precipitation, which as discussed
previously is closelv related to elevation The following equation permits pre-
^•.ction of average runoff, if average basin elevation is known

Q = Antilog (0 72E - 6 19)
1,000

where Q is runoff in inches/vear, ana E is elevation in feet. This equation does
not apply if average elevation is above about 10,500 feet.

For the maior streams gaged in Taos County, average elevation decreases
markedly as basin area increases therefore discharge can also be predicted as a
function of area, a value which is easier to measure than average elevation. The
appropriate equation is

Q = 1,580A° 64

where Q is runoff in acre-feet/year, and A is basin area in square miles. This
applies only to mountain drainages,not lowland arroyos.

The effect of elevation is especially noticeable for the Rio Fernando de Taos.
According to Bureau of Reclamation data (Bureau of Reclamation, 1 9 7 1 ) , above the gagingstation this drainage has an average elevation of 9151 feet, and a unit discharge
of 54 acre-feet per square mile The nearbv 1̂0 Grande del Rancho is approximately
264 feet higher in average elevation, and has nearly four times the water vield -
204 acre-feet per square mile

Much of the average flow of the Taos County streams is discharged to the Rio
rande either directly or after recharge to ground water and subsequent ground
water inflow to the River At the point it enters Taos County the Rio Grande
carries mostly return flow from irrigation in the San LUIS Valley of southern
Colorado This flow is approximately doubled by the time it leaves the County,
through the addition ot 250.000 - 300,000 acre-feet in a "typical" year, and
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î 

r\»
 ^

 
^^
 0

 ^
> 

*P
 •̂

 
_

 '*
' 
J

 •̂
' 

»*
' r

\J
 

^
 0

 •
™

~J
.»

- 
^

 —
 

•J
 ^

 i
 •J

 
^

.'
^
*^

»
l^

•^
J 

'\
»

-
^

0
>

-
f 

^
^

^
^

i
1
^

^
-
 

^
1

^
.

1
^

-
^
 

-
y

^
-

 
—

—
 

—
—
 

-
^

-
T

—
'

j-
)
-
«

J
^

>
 

'
>

O
^

J
t

O
l

*
J

»
-

N
J

^
f

—
 

0
-
-
 

*
)
-
r
J

'
'
-
 

—
 
"̂

 
O

'
"

-
i
t
>

-
0

^
''

»
-
&

'«
^
 

0
*
J

iO
O

lC
)
|
J

1
 

'*
**

<
J
iO
 

0
 

C
»-

<-
 

J
I'

S
J

'^
^
 

\
J

-
^

-
" 

0
0

"
-
<

1
'
^

-^
-^

>
^

- 
c

r
-

^
M

l
-

^
 

^ 
\J

\ 
^

.J
.^

-
-
..

—
 

.̂
0
' 

I—
J

 
J-
 

'

i ^
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Geology of the Questa Molybdenum
(Moly) Mine Area,
Taos County, New Mexico

BY JOHN H SCHILLING

Local structure and stratigraphy, and
detailed description of mineral deposits
as related to regional geology, with guides
to ore exploration in the surrounding area
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2'i P.n.igcncsis of tlic \ c in nnnci . i ls of t l ic Oiicsi.i i i i n l v b d c i i i i i n J)!L\) o\ci lies tlic oldi_i locks f l i c l o w c i sci u s of tins complex inc ludes

mine rn .indtsitc .ind ( [ i i . i l l / 1 i l i t c f lows , lucd i is, .ind t i i l l s ( t l ic a i idcs i l i c su ics).
tlicsc in tu i n .lie ovcil 1111 l > y .111 u |)[)Ci s( i it s o( i l i y o l i t c f lo»ks , l ) i c < ( i is,

2.\ Di . iu ings or i > o | i s l n d s c t t i o n s of M m nuiid i l s (,0 .ind Hi l l s ( t l ic i l i yo l iK sci i( s) Numcioi is dik( s s i l l s , .ind small plugs of
25 lo i ina l io i io t l l ic open sp.Kc in w l n d i tlic oie slioots ocrnr 61 i l i )ol i te .ind .uu l i s i t c in ly IK tliu in ims ivc c( i inv ik i i ls of i lns vol( I I I K

complex Late'1 citi.11 y soda gianilc sto(ks and dikes iiitnidc tlic oldci
26 C.cology of tlic .uca co\cicd l)y ic«) i in i iss i inc ni.i])ping 07 locks Quatcin n y a l luv ia l giavcis cover the va l ley bottoms .ind leii.xcs,
27 ("pnlnn-v r>f i l ip iio-i, r"-,.,, /n i \ and mud Hows foini 1 t i i s in Red River Camon at t l ic mouths of some
il ( - •colog)ot thcBcaiCan)on(Hois tshoc)piospcct 69 of (lie side gulches
28 Geology of the sou tin in Iki nil i i d l piospu l 70 loldmg is not .111 i i i i p o i t a n t st UK tin a I K .1(11 re of llic 1 aos R, ingc
9') r̂ r,irw,,, -,r .1,^ n i . i , ranks aic coiiimoii, tlie miioiiiy l)img divisil)le into tinec i>ystcins
-.» Geology of the Hawk tunnel, no,,hcmm«sl 1 1 ( 1 1 piospe.t 72 ( 1 ) ̂ ^ ̂ ^ llnust faults along llic cast edge of llic lange, aefve
PI A rrc duung late Cict.xcous and caily "Ici t i .ny tiinc, w i i l i thrust ing towaid

tlic cast, (2) noi tli to noithwcst ticiidmg liigli angle frontal faults along
1 Block dngi.iiii of tlic Quest i mo lybdenum ininc 1 aos ' t l ic west edge of llic i mgc and associated p.ualkl f m l t s th iougl ioi i l llic

County, New Mexico ' I,, ..oikd la"gc• 'rlcllvc dwwS late Ic i t i . i iy and ca i ly Qu.i tcinaiy time, aiid
1 (•}) cast to noithcast trending liigli angle f t i i l t s thiouglioiit tlic i mgc,

2 Geologic in.ip and sections, Qncsta molybdenum miiic adive dii i ing tliL Pic(anibi ian or Palco/oic, wi t l i later ' le i t i .ny and
area, 1 aos County, New Mexico In pocket Quatcinary movement along some faul ts fiacturcs parallel tlic cast to

3 View of Sulnli i r I I noithcast t icnding fau l t system Tlie Picc.iiiibn.in l ocks show toliat ion,
1 l '^L ' l" ( l l I iontispicce wlndi most commoii lysl i ikes N 50° 1' to N 70° L and dips v c i t n a l l y

4 ^ ypieal \ c ins Opposite 56 Impeitai i l loc.d s i i i i e ln ics aic supi i i i i i i>osed on llic i tg iona l S I I I K -
c c, „ r tu ics of llic '1 aos Range, loii iung llic s t n i c - t u i a l pat tcin in \ \ l i i ( . l i t l ie
5 Specimens of ^c ln matcii .ds Opposite 57 o,e df])os,ts o < ( i u I he mine is l o c a t e d in a downf.iulted zone seve.al
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106" To Ft Gorlond 105" To W o l s e n b u r g | lutTOcluCtlOH

I } W(T ----̂ ^ ^'^^y PURPOSF AND SC.Ol'L
^Antoni to[° l i | ^—^^/^^r^'^ fL 1 lie Qucsta molybdenum nunc, known locally as the Moly nune, is

_ l_ _Joros^-r4- -— — — -CO-LOR-A.D-P-~-S\ ^ i unique in containing high giadc molybdenite oie in Luge veins, whereas
{S~ ) p.PCostillo NEW M E X I Q O \ „ i nearly all other piodiiction is fiom low giadc, disseminated deposits
f ( V/ \ )_______________RotonS- ^ ,1, 1 Ins icporl cksc i il)cs tlie geology of the ^uest.i molybdenum nunc and
I \ 1 /iQuestQ Molybdenum Minel Jl ^ i tl'c other nearby piospects in detail, relates this detailed picture to the\ $ /lUUeSTQ ivlOiyDOenum IVIine| n ^ regional geology, and discusses the possibillUcs of future mineral pro-

1 n ). / ^ " R p H R . u o , ^ \ y } / " \ duclion in the surrounding area, odcring practical guides thcieto It is
\ \ oue%(?^^^ \, \ >^\1 \ hoped that the ideas presented here will be useful also in locating and
^ | ^f I ^ N. \>' \/ i cvilintingotIiLriniDLial deposits with similar features

\^ ^ [ S i } lE^leNeSt-''^ ^ MRri IODS OF INVESTIGATION
) \ P005) '̂"''̂ ^ ^—-JA 1 1 lie wiitci rust became intLiestcd in tliciniiic dining tlicsumnicr of
^ l / ^ J ^ — — ll^ iy-,0 ^sliilc serving as an assistant to I'liilipMcKinlJy, of (lie New Mcx-
^'^ ^ / > ^ \ \ /p \ " ito Iluican oC MIIILS and Miii(-ral Rcs.ouircs, wlio was mapping tlie

(%) .^..^^ f \ ^-^^s~~\ 1 aus Range of tlie Sangicde Custo Mouiil.tins
JT /f^-^--^^ v-_ ./ ' / f A total of 1-1 months ^as spent duung tlie ycais 1951 55 examining

/,./ ^~~\. ^^"^^ I 1 A tl'c. mnic and siiiiounding aica Accessible wolkmgs wcie mai)pcd on a
\.{( v^ I/ sc.ilc of 1 null to 20 feet, tlie sin face ovel the mine (aica of pi 2) was
'(llEsponolo V // ^ - s) nnppcdonascalcof 1 null to 5UU feet Maps of Molybdenum Corpoia-

' l\ , ^^^ ^y 'r' tioii of Aniciica wcic used as bases
/ I / ^ .-̂  1 0 1 (lit detailed sin i.iie mapping, a dividing line between outrrop

\^ / \ /^ 1 and cover wassct up .nbitiaiily 1 he following nili-s iscie inadc and lol- |
(MI / -~^_^ .-^y EXPLANATION lowed as closely as ()ossible din ing mapping All outciops ovci 50 by 50
\ \ ~~\ \~^y'/^^ D A t , H / fiLl in si7c wcic dt lincatcd All dikes ovci 1 foot wide also wcie mapped
n Sonto Fe '-̂ ^ \/y ——— Sm tllci isol itcd outciops lli.it could not be shown on the map wcie 1 1 1 -

, .^\ ^y' ~" Graveled Rood!> eluded with tlie covci Locally small, isolated outciops surrounded by
'r^ IV^^V LosVegas^ INQEX a l.irge area of cover (soil, talus, etc) or other lock types, but important
! ^Jy •?-\Y< A\ to tlie o\erall geologic picture, are shown on the map and are exag-
[. y ^^s. /A^-^ I•n gciatcd slightly in size A number of smaller outciops spread over an
L^^tfc^V^ ^^^"^•S;'/\^^\ N"' . i ic. i laigeit l>an50by50fcet.butnotmoretl ian2()fectapartor<-o\er-

^ z o m u e s © \ .Me"col ing less tlian 25 peiccnt of tlie area. wcie mapped as one outilop
, \____' SCALE ' \ i \ JHs| I An area of approximately 20 square miles in the vicinity of the mine

106° To Roswell_____________105"_____________| (area of fig 26) was mapped on a scale of I nidi to 1 mile by a series of
ic(oiiii.ussaiicc tiavciscs dcsigiicd to outline the nnpoitant geologic fea-

i.rv MAP snouiNr 1 1 1 1 I .HAIIONOI 1 1 1 1 QmsiAMoiMu.iNUMMiNr ^^ M,,stoflhcpiospe(tsinthcaicawciLm.ippcdbyIlruntoncoin-

Figinc 1 l)ass and ta|)C
A l.nge nuiubct of s}>c< iniciis of ( l ie d i H c i c n t io(k lyi)es and vein

matci ia ls were collected, from wincli o\cr 150 tliuisections and 7 pol-
ished sections were nude .ind examined 1 lie laboiatoiy w o l k , diatting,
and wri t ing wcic done in Socono, wi th the aid of the facilities of the
Nc\\ Mexico Bine in of Mines and Mi i i c i a l Rcsomccs
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PREVIOUS WORK 0 ^ " S , v
The deposit was described initially in a brief paper by Larsen and vb, Kl>'f•/"'̂ s. \ \ /

Ross(1920) A more detailed study was made by Vanderwill (1938), who \, WSfc'̂ l̂ ^s. \ \ /
spent 4 months at the mine, mostly in underground studies McKinlay -A ,̂ \A, »BB^^^^S. \ X
(1956) mapped the geology of (lie Taos Range, in which the mine is o^ \ ^^^HM'''̂ ^^^ \ \/\
located Vanderwilt's paper and McKinlay's work were the foundation <r> \ y^^^ l̂HBB&^^^^s. \
tor the more detailed investigation made for tins rcpoit >————>___^0 ,/̂ ^^^£^::^q(ffiSK^S^^::: \̂ \
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checking and making suggestions for Plate 2 Other members of the ^^^^^^^^^^^^^^^ '̂'̂ ^^^y^^S^^ '"''l̂ ' llte'\ § §
Bureau staff have clieckcd various parts of tlic icport and liclped in ^^^^^^^^^y '̂.^ ̂ IP . .̂ J^^-S^^^B^&^^I i| llffl^J < S

Mr Charles Tieseder did all the photognpliy necessary in prepar ^^^^^^^•^^^ ^^^^^^^^^^lfriN'3 (B'S
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helped in so many other ways to make the completion of tins study ^t,."^^^^^? -̂ '-̂ !?"̂  ^alB^^^^®^/4;y S ^
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viduals who helped make this report possible Their help is gratefully ^^^^^*J^,^AJ^v^^^^^nli^ f\ A
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GEOGRAPHIC FEAIURES
LOCA-IION AND AtO.SSlliII ITY

Ilic Qucsta molybdenum ninic is loc-itcd on tlic wcsti in slope of AVERAGE PRECIPITATION
the 1 aos Range of the S.ingic dc Ci isio Mountains, T aos County, New (25-year reCOrd)
Mexico (see fig 1) The various mine poitals range in altitude from
8,000 to 9,000 feet Ilie mill, camp, haulage adit, and dump aic dis- -Jo" ^b Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tnbutcd along Red Rivci C inyon, '•> (, miles (ast of Qiicst.i 1 lie adits 4'!———|———|———|———|———|——k. |———|———|———|———
to thco lde i wolkmgs aic along Sulphui Gulch, .111 i i i t u in iHc i i t tubu- S 3 - — — — — — — — — — — — / — — ' ' < — — — — — — — —
l a ryo f the Red Rivci (see fig 2) -5 ~ _ _ _ _ _ _ _ / • _ _ N . _ _ _ _ _ _

State Highw'ay 38, a graded giavcl road, passes the mine and camp •c •——-^____ '^ -^^__ "''"--~-~^_
It follows Red River Canyon and connects the mine wi th Qucsta, b ' — — — — — — — — -—,—--
miles to tlic west, and wi th tlic town of Red River, 6 miles to tlic cast 0———1———1———'———'———'———'———'———'—————————
(sec fig 1) I'.ivcd highways Ic.id fiom Qucsta to TJOS, New M C X K O (to
tlie south), and I'oi t Gailand, Coloiado (to tlic norlli) last of Red
Ker^111^ AVERAGE OF DAILY MAX & MIN
Nest, a distance of 19 miles Liom Eagle Nest, paved highways lead to -ri-»i«r>i-o ATI IDC-O /nc ^ \
Taos and Raton, New Mexico (sec (,g 1) All other roads aic pi imitivc TEMPERATURES (25-year reCOrd)
aiidiiim.inypli((siiiigtad(daiidl),idlyw.islied , <-L. .. < .. , , A „ M r,1 lie nc.iicst i.ulio.,d ,s at I.uos.,, Coloi.ul,,, 25 miles ,,o,tli of Quc.t.i ^ J o n Feb Mar Apr May Jyn Jyl Ayg Scp 00 Nov Dec
Jaiosa is the sout l ic in t c i i i i i i i a l of ilic S.iii Lms V.illcy Soiitl icin R.iil ________ ——-—, _______
way, which connects w i t h the Dcmer .ind Rio Grandc Wcstcin Rail- ' "T1 "̂ ^ S,
load.it Bl.uica, Coloiado (sec fig 1) Only He igh t set vice is avai lable ^_ 7 0 - — — — — — — ~ ^ V — — — — — — " S — — — —

| „ ————————————————————————— ————————————————————————— ————————————————————-y ^-.^VA ———————————————————————— ——————————————.—————————— —————————————————————————— _____——————————————————— ———————————————————————————— >^————————————— ————————————————————————

P l U S l C A l F l A I U K I S w ^\A^ \
^ 50 - —— "-̂ o" —— —— —— '_—— —— —— —— ^S""

'IheSangicde Custo Mountains, in wliiili tlic iniiic isloiatcd, aic o. - •^:~^^\—————^f"'""^'^—— —— —s'
l)ait of tlic Soutlicin Rocky Mountains physiogiaplue piovune I lie ' ^ ,n ^ _ _ _^<^<\ __ __^ ____
maximum iclicf milled aos Range of these mountains is ovci G,UO() feel ' ^ W - ^Q\^ \
local relief at tlie mine is over 3.500 net \Vheelci Peak (elevation n,155 -——^--^o^ —————— —' "———— -^s^^
tt), which lies 10 miles southeast of tlie mine, is the luglicst point in 10-•'^r—o:i^———— -—— —— —— —— —— — ——
New Mexico ' 1 _ _ | _ _ _ _ _ _ _ _ | | | ̂ s

The surface over the mine is chained by intermittent t i ibutancs of !
tlie Red River (see fig 2), tlic laigcst of these is Sulphiii Gukh 1 lie C I I M A I I C DATA FOR THE QUESTA M O I V D D E N U M MINE ARFA
Red Rnci (<all(d ihe Rio (oloiado 01 Coloiado detk in old ic- ' /„ , „ , „, , ,,, ,n,,v , i, f
|)oits) f lows wcstwaid into (he Rio t.iande 1 miles wes t of Ouesti (Rainfall fiom Climate and Man, 1 9 1 1 \caibook of
Whcic the Red River passes (lie mine. it has an average giad.cul'ot 2 0 j AgiKulluie, L) S Dcpt of AgiKulluic, tcmi.ciatuKs
percent In companson, the lower mile of Sulphur Gulch has an average f10"1 ^'y1^0'1""1 Corporation of Ameiica rccoids)
gradient of 1 1 percent " ! Figure 3

Ci 1MATK

The climate at tlic mine is siiiulai to tliat of tlie Rocky Mountains of
Colorado, but is modified by (lie scmiand plateau to tlie west (see fig 3)

Summer is tliaiaetcii/ed by hot days and cool nights 1 he lamy
season is dmmg July and August, some lain occurring also m May and
I«ine Heavy, but localized, lams duung July and August cause flash
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floods and mud (lows which often block (lie lugliway and occasionally
damage the mine plant 1—1—1—i—[—I—I—I—I—I—I—I—I—I—I—I—I—i I | | $|_S ") T3

Fall is a period of warm days and cold nights The first killing frost — — — — — — — — — — — — — — ~1-— ~Z H H12-<n ,§ 5
usually is in mid September, and occasional snows can be expected — — — — — — ~ ^ _ _ 'S _ _ '—• S

Winters are mild, and tlie roads seldom are blocked by snow The — — — ~_^.~_ _ _ _ _ _ _ _ V- _ _ - M

heaviest snowfall is limited to tlie Inglier parts of the mountains Al ~~_ _ _ _ _ _ _ _ _ _ _ — — — \- — — - o S a
though the winters are long, protracted periods of freezing weather are _ _ _ _ _ _ _ _ _ _ _ — — — — ^- — — — — —ln .
limited to December through February 1 here are many sunny days, _ _ _ _ _ _ _ — — — — — — — ̂  "-+— — — — — - — 3 §
and the ground is often bare in aieas exposed to the sun _ _ _ _ — — — — — — — — — -—<-^; —)— — — ~ ' 5 5

Spring arrives in late May with warmer, windy weather Dust storms — — — — — — — — — — — — [— 03 w,
are common Tlie last killing frost is in mid June The aspen, willow, — — — — — — — — — — — S^^""I _ ~— — — — —^ rf °- —-
and cottonwood tices leaf out in late May or early June — — — — ̂ ^^^^^''"'"'"II _ _ _ _ _ _ _ — - <n S § 8

HIS I'ORY AND PRODUCTION ~- ~- ~- ~- — - ^ S: — - - — — — - - - - — - - - S^S_ _ ̂  ^•— _ _ _ _ _ _ — — — — — — — — "0 3 ai °
Prior to l9Ifi (lie bright yellow molybdir gossan at the outcrops of _ _ _ _ _i — — — — — — — — — — — — — — — — "̂  3 ^

the veins w.is thought to lie si i l fur , g iv ing t l ie name Sulphur Gulch to _ _ — — — \, — — — — — — — — — — — ~ ~ i ""' £!
the valley in which the outcrops occm I lie black molybdenite was — — — — — — ^ ' * ~ — — — — — — — — ~ _ 1 L - •c W
mistaken for graplntc, and tlie minerni wis mixed with grease and used — — — — "<;..... — — ~_ _ _ _ _ _ _ _ _ ^ .r> §"-'"')
locally to lubiicate wagon i\ heels It also scivcd as a slimy shoe polish, — — — ' - "̂  -•«., ,. ~____________ro £ 3 3
wincli unfoi t inntcly i ubbcd off on evc iy t l i n ig ^^ — — '~~^=v, —. _ _ _ _ _ _ _ _ _ — — - — Q 'a u

In 1016 or 1917 J immy Fay, a prospcdol having claims along — — ^ — - _ _ _ _ _ _ _ _ _ _ _ — — — — — — ^ . g
Sulphur Gulcli, sent a specimen of oie contaiiiiiig molybdenite to San ^ _ ̂  Ss _ — — _ _ — — — — — — — — — — — — ' § ̂  ̂
Francisco to be assayed for gold and silver The beginning of World _ _ _ _ ̂  __ — — — _ . _ — — - - - — - — - — — -0 g 73 .2
Wai I Iiad g ica t ly nicicasul llic demand foi molybdenum, and assaycis ^ = = : " ^ — — — — — — — — — — — — ~ ^ ~ c r i "i c °
wcic becoming au.irc of tlie value of tlie mineral molybdenite When — '~"""~ "••"--^— — - — — — — " -- ~_~_~~_~~_ _ _ _ _ r" •? i3
tlie assaycr returned his rcpol t, he mentioned tlie presence of molyb- — — — — — ------->..._ ^ _ _ _ __ _ _ _ _ - p no ^
dcintc and its value — — — — — ~_ .--•' ̂  _. _ _ _ _ _ _ _ _ in 5 S

Some claims wcie located dm ing (lie war The Western Molybcle — ^ Zl 1Z ̂  _ _ _ ^-^= _ _ _ — — — — — — ~1^ ^"l
inim Company, of La Jai a, Colorado, was organized but did little to ~_'^~- — — — — — — — — — ~~^ ~'~ ̂  ~~~ — —;.^ — — - — 8-^
develop the claims In November 1918, the R and S (Rapp and Savery) _ _ _ _ _ _ _ _ — — — — — — — — — — — '"'~~\ Ci £
Molybdenum Company, of Denver, was formed and took over seven _ __ — — — — — — — — — — — - — — ~_~ c-^
claims of the Western Molybdenum Company, filing additional claims _ _ — — — — — — — — — — ~ — Zl — ~ ̂  _^ § S
Development work was done throughout tlie winter of 1918 1919, pro — — — — — — — — — — ~^~L.~~L~~^~-^ — — — ^. — - °? n > ^
duction began in tlie spring The ore was treated at a converted gold |— —————IJ^U_^_ ~_ ~___ __LlL4—4-^^r ^ I
null on the Red River, about 4 miles above the mine | — — ~ ~ | | I__7 |—1—|—|—\—\—\- ^ ±.

The Molybdenum Corporation of America was incorporated in I I I ' ' ' C) 0 0
1920. in the same year acquiring the piopcrty of the R and S Molyb- v § 0 0 ° °
denum Company Mining was discontinued during the depression of i C^ 0_ 0, Q. 0-
1921. however, development work was continued Operations were on a I 0 0 0 g ^
small scale until 1923, when a mill was built on the present mill site \ § § u> <t <\J

In 1929, this mill was rebuilt Because of the inaccessible location of the / —'
workings, burros were used to haul tlie ore from the portals to (lie bot-/ (^SOV\1) 3ilN3G9A-IOVM P SGNDOd
torn of Sulphur Gulch

By 1941 mining and exploratory work had extended to such dis
tances below and to the west of tlie lowest adit, Z tunnel level, that the d .;. 4
present haulage adit (Moly tunnel) was duven to fac i l i t a te transporta-i
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-—^> (ion, vent i la t ion , .iiid diainagc 11ns adit was di ivcn north from the ground exploiation is carried on by dr i f t ing or raising along veins that
Red River for I nnie, where it joined the lowest level in the mine (8,000 have known ore shoots or appear favorable, and by crosscutting and
ft elevation) The in i l l was icbi i i l t .ig-iin at .ihoiit tlie sainc time By raising to inlcisect known ve ins 01 explore new areas Diamond dri l l ing
l')55 tlie v\ 01 kings had ic n l x d .1 point 210 feet below tilt- Iniil.igc adit is not used

lotal production to (ai iu.ny 1, r»5(), w is 18,()')5,000 pounds of 1 hcsc taelois aie used as guides (1) Most of the oie shoots arc ncai
molybdenite (MoS.;) Sec riguie 4 foi i)iodtit-tion by years or on the contact of tlie granite w i t h tlie altered locks (2) Orcgiadt

Other coinpanies liavc attempted to mine molybdenite in the sui mineralization is usually weak in the "tight" altered rocks and strong in
rounding area, but with l i t t le success In 1921, the Hercules Molyb- the moie "open" granite near tlie contact (3) Veins are usually thickel
denum Coipoi.ition b u i l t .1 ( imp .it t l ie licad of Sulphur Gulcli Some where the contact dips steeply (4) Most of the ore is found wlicre tin
development w o i k was done, but app ucnt ly l i t t l e ole was found, tlie contact has an east-west trend and a south dip (5) Dikes of granite ncai
company abandoned tlie ( . imp t l ie fol lowing year tlie main granite mass often have good ore shoots

Moie iccenlly se\ci >1 adits , (lie B ) B piospeds, we ic di ivcn by Bill Electucal prospecting (Sunbeig and Noidstrom) was tried in 1917
Wilde along Goat Hi l l Guldi, 3 miles west of tlie mine Some ore was Good ore was found in sevcial places indicated by the survey, but man^
mined, but tlie piospeds no longei .nc being wolkcd of the indications t inned out to be gouge yoncs containing water

Dan Cisneios and ) 11,111 Ai . igon , ol Oncsl i, w o i k < d ,1 g ioi ip of t ia ims,
known as tlie IIoiseshoe 01 Bcu ( leek danns, foi many yc.ns I licse DI-VKLOI'MCNI
( l a n n s . l ie loca ted along l l i ( sou th side of Red R n < i ( u i v o i i w l i c i e it . . , , , , r i
mee.s Bea, (.anyou -1 miles w e s t o t .lie Ouesta n K . l v b d e n u m m,,,e No 1 l\L l l" l l L• s t l t ; v l ' ( )^ ) L l I by •"'";•• >I; l, f l s• "-'""^ 1 tlsls. •"lt1 ^"V1

o,e li.,s been milled, a l though a feu tons n a v e been sto.kpiled at ^ltc•v••ls of 15 100 ket vcltlca\^ l l u l t - •s n0 suntlal(1 ^lttc"1 l)c

i i, i ., i „ i i, i i r , ,' , , cause of l ie i i i ( r u a i vein systems rxploia t ion openings aic us( (l l n 1 lie l u o y B(_I i i l i . i i d l h nl i g ionp of ( l . i i i i i s dong i l ie lowci i.."';',- ^i »- v. ^ ; i i 13
pail ol Su lp lmi Gi i ld i A good M I I I ol s i l v i on w is 1,,mid, bu t moved wherever possible, 1 1 . 1 , , / » i , r i i i 1 Dnftcis l ie used to dn a 15 hole, bottom V rill round, tins ito In l i n i i t t d in e M e i i l Onl \ l i a < e s of m o l v b d e i i i l c uen Diesen I , , , , r ^ , r .» i i' ' loaded w i t l i a total of 45 sticks of 40pe icen t ge la t in dynamite , aii(

noimall) bleaks 'li/g feet Stopcrs .ne usid to dull (entci V d i t s wl ic i
S U R 1 A( I l 'I \N 1 A N D M I N I laismg, l l i e i c is no s tandaid du l l i ng p a t K i n (01 a loi ind M u l i n n

I l i e i n e s e n t ( i n ip ( O I I M S I S ol in o l l i ( c l i u i l d i n g u l n d i ilso (out i ius mucking is i isid in all easi ly afeessible d i i f i s , Innd muck ing is employee
tlie waie l io i i se anil comi ius sa i ) , i n i i l l , ass.iy lalioi aloi y, cookhouse, in di i f is on i i i tc imcdialc levels ina( eessil)le to mucking madiines 1 In
btinUiouse, sdiool, and lioiises foi employees (sec dg 2) TO(-Y, when g i an i t e , is moderately l iaid and usual ly stands well withnu

At tin l i a u l i g e .idil |)oii.il 1 i i i i l e west of t l ie c.iii ip, l l i e i c is a build timberiiig, t l ica l tc ied \olcanies aie usua l ly soft and bioken and IC( I IHH
ing (on l l i n ing i l amp loom, di uigi loom blai L s n u l l i shop, ind the considcial)le tnn lKr
«>i i i | i i esso i ind gene l a i n ig (( | 1111 ) i in in Allot l i t i k in dl I x n l d i i i g is used
loi ( i i l t ing in 11 ie l i m i n i S i i i f K C l i a ( k f ioni t l ie .id it (onl nines a (mai tc i SruriNG
of .nui le down tlie (.111)011 to t l ie i i i i n e o l e l ) ins . i i id dump (sic ng 2) Stopmg methods aie adapted to lo(al conditions Most of tlie or

I l ie m i i i e lias o\ei '55 miles of woi kings, w i t l i i v e r t i c a l extent of shoots .uc milled by o\eil iand methods in open, s lul l suppoitcd stopc-i.
1.20U f ( e t I lie i n i i K is d iv ided nilo l l i i K |).nts (1) (lie Sulphur Gulch \Vhcic tlie l ia i iging w a l l is weak, b ick f i l l i ng or p i l la i s aic used to
noil l i woi kings , I o ( a i ( d 1101 i l l ol Sn ip lmi ( ,uldi (2) t lx Sniplmi Guldi suppoit Mudi of tlie sloping is done by liand dul l ing , wliidi is possibL
soutli uoikmgs, idndi indiidc all w o l k m g s soutli of Sulpluir Gulcli because of llic soft vein mateiial 'I his pel mits Inglily selective mining
mined tinougli adits on tlie guldi and (3) tlie ^ iiimel shaft workings, 1 he ore occuis so incgularly in the veins that stopmg practices ottd
whieli mdude all \soi kings mi l led ih iougl i (lie 1 iiimel shaft (a ve r t i ca l must be changed every round In nairow veins, the foot wall is brokci
wmye) and tlie Moly l u i i i u l I lie l e l a i ions l i ip of the l e v e l s to e idi otiiei away from tlie ore, and the ore shot down separately In wide veins, in
and to t i n g( ology is s l ioun 1,^ PI iie I ( in po(ket ) breaking of the wall rock is needed, and light shooting or picking i

used It tlie vein splits, the waste in between often is icmo\cd fnsi
M I N I N G , M I I HODS I licrc aie I I U I I K ions oilier va i ia t ions XVl ic i e (lie \cins aie more legi i la i

PROSI-EC-IINGANDLM'IUR^.ON machine di illing is used
Reseivcs cannot be estimated, since min ing closely lollows exploi.i

1 he veins do not toini bold outciops but aie easily located by the i tion and development Only tlie ^ iinnel sliaft w'oi kings aic being minei
bnght can.iiy yellow coloi of (lie f i i i i m o l y b d i t e m tlie gossan Under- 1 adivcly
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rRANspoKTATioN Geologic Setting
The ore and waste are hand trammed to the Tunnel shaft in 1 ton —

nd-dump cars, hoisted, and dumped into 3 ton locker dump rars A DFSCRIP'I IVF CFOI OCY
torage-battery engine pulls these larger cars out tlic mile-long haulage
dit and over the surface track to the dump and ore bins INTROUUCIION —^\

"I lie Taos Range ot llic Sangic dc Cnsto Mountains is made up (
)RAINAGF AND VI-NTII-ATION t lnef ly of Prccambnan mctnniorplnc (ami)liibolitcs, sdiists, and quartz /

Water from tlie levels above tlie haulage adit drains by gravi ty out itcs) and intrusive (granite) igneous rocks overlain by late Te l tn ry vol (
he various adits Water from the workings below the haulage adit came rocks (andcsite, quartz lalite, and rliyolitc Hows, bieccias, anci i
Irains into a sump at the bottom of the Tunnel shaft, then it is pumped tufts) and interbedded sediments Permian and Pennsylvanian sedi- ^
ip tlie shaft and flows out the adit Ventilation is natural mcnts (arkosic sandstone and conglomerate, sliale, and limestone) occurs

along the eastern edge of the range, also, a few poorly exposed outcrops
Mil I.ING METHODS "^ sedimentary rocks in other areas probably arc late Paleozoic in age

'1 L i t 1.11 y gi.in i t ic locks mlnnlc (lie oldu nxks (see figs 5 .uid f>)
l l i c p i c ! , c n t i i i i l l h . i s . t e . i p . u i t y o f 5 0 l o i i s o t o i c pel day 1 wo types All the roik types, except the sediments, .nc well npiescnted in tlie

f material arc milled (1) ore from (lie mine, and (2) tailings from the vicini ty of tlie Questa molybdenum mine (see fig 5) Sediments, probably
Idcr of two t.uling ponds Ore is trucked to (lie mill and stoicd in bins of l.-,te palco7oic age. arc present, although evidence for their correla
/hich feed through a crusher mio a ball mil l 1 he tailings aie loaded (K,,I am) dating is poor None of (lie other rock u n i t s could be dated
nto trucks by a shovel, and then hauled -i short distance to bins winch aceuiatcly because of the lack of fossil or oilier dnect evidence of tlicn
ccd dnectly into t l ie b i l l i n i l l I lie ball nii l l is 11111 in a closed circuit acc
/itli a classifier, l l ic ovcillow goes to tlic rougher flotation cells, which
cniovc most of (lie was te as tai l ings llic conccntiates from tlie rough I^i C A M B R I A N
is go to tlic regund mill, which is in a closed circuit with a classifier, Because of tlic poor exposures and complex relationships of tlic
he overllow goes to tlie cleaner flotation cells, which remove most of Prcc.imbnan rocks, only tlic granite and quart7i tc were mapped as scpa
he remaining naste 'I lie conccntiatcs, .ivci aging 85 percent MoS;,, are rate units, tlie other Prccambnan rocks aie picdonnnantly ainphib
lewatcrcd by a tliickcncr tank, filter, and dryer, and then sacked and olitcs, and were mapped as a single unit , tlie amphibolitc complex The
dipped to (lie company pi int at Washington, Pennsylvania, ulicie llicy mct.iinorphic rocks aie assigned tcnt.ilivcly to tlic Pieeainbiian, but
i t m idc mio Ic i io i i io lylnlc inim 01 ( . ih 111111 molybd.iie foi use in illoys only bc( -iiisc of tlicir position bi lew l.ilc P.ileo/oK (?) K>( ks, tin ir mcta

morpinc ch.iiadcr, and tlicir s i i in l . i i i ty to inoic .i«m.Hcly d.itcd Pic
cambnan rocks elsewhere in llie Rocky Mount.uns It niust be cmplia
sized tliat mctamorphism alone is not a good criterion for Picc.iinbnan
age

Aniplnbolttc Complex
Tlic amplubolite complex covers I.tigc .IK.IS .dong (lie south side

of Red River Canyon, both east and west of llie mine camp (see pi 2)
North of the Red River, these rocks are more limited in extent One
area of outcrop, approximately 100 feet above tlic canyon floor, extends
west from the mouth of Sulphur Gulch to the main haulage adit (Moly
tunnel) In the mine, quartz biotite schist of the amphibolitc complex is

> exposed in the main haulage adit (Moly tunnel) Rocks of this complex
are found also in tlie long crosscuts extending south from (lie main
drift of Z tunnel level, although here al teiat ion by tlic Tertiary soda
granite makes identification difficult (see pi 1) Vandcrwilt (1938, p 610)
reports that these rocks are exposed also above Z tunnel level in (lie east
ends of No 3 and W levels, where the woi kings arc now caved

The base of the complex is not exposed 'I lie total exposed tluckness
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'i the vicinity of the nnnc is piobably sevcial lltous.iinl feet, .-ihhough 1—1—j—|—i—i———i——|——|——i————I———i—r-g——.——r—:——,
o accurate iTieasiircincnts cunlil be m.idc •> S ? ? § ^ ^ ii

The amphibolilc complex includes ni.iny V . I I I L U L S of . i i i ip l i ibol i l t I I I S ' r f E y! ^S |t
nd interlayercd quartz biotite schists Hie complex is not icsislant to J ° " S § ^2 S I £ ? § ^ S" I
/Gathering, and arras nuclei l.iiu by these locks usual ly .uc co\crcd wit l i | ^ ^ « ? ^' 5 SS5 S& 8 "g i S •58
ocky soil or talus At a distance, tlic few outcrops appear tl nkcr gray >- 5 • &§,£ S' „ e 'g^'o S ? ^ I S ^ • S ^
han any of the oilier rock types, except some of tlic andcsitic wieanics § 6' = 8 §?^' 8 ° ^ E . ^ ' ^ ^ S 11 as = a^
)utcrops comnioiily arc stained blown A few outdops cont.iin .iltcmat ° S •5 'o I ^SS a S &§.•§ I SS » ° S & ^ <|
ng layers of quai t7 biotite schist and aiiiplubolitc, these l i y e i s may t J. g £ y»s 'S '5. ^ §.̂  ^C y^, S ^ ^ S g o_
cprescnt bcddiiig No otiicr p i i i i i a ly stuiLtincs wcic notcil ~1 a. ¥ I 1-̂  ? ̂  ^^^•= I S'i '̂ S'S ? ^i

In hand spcLiincn the rocks wlncli lia\e been gioupcd togctlier in ^ & 5 Hat? ^ C I I ^51 £ 0?^ & S 0 8s ^ ̂ 1
he ainphibolitc roniplcx n ic in.issivc to fol intcd, lanRC f iom bl.ick to '". 'g c ^o o 2 •g g 8 S"5 S ̂  ? ?'= S CTE a S ^ S ^ ^ ^
lark green, usually with specks or bands of wintc, .ind tan be separated S S * ^ ll^ 5^ S.5 5^ ^? S ̂  ^ t § S ^ S ^ S i ' S . ^ l ^
oiighly into four v.iiictics (1) nnssi\c, (O.IISG giaincd, (2) massive, _ ^ ji ^ K 6 fc & So -S •oa j §g § S 8 5 8 &S& ^1 § §11 g
ncdiuin grained, (1) gneiss, .iixl (1) ro.iisc gi allied sclnst w ^ ^ g §

7 lie in.issivt, to.iisc giaincd i i i i ) > l i i l ) o l i t i s (onl . i in l.ngc, 1)1 K k lioi n • •" ^ ^ t S S § S S
•Icinlc ( lys t . i l s i i [> to 3 < in .icioss in ,1 (me gi i in(d I)I | , IIK.] i l n gioniid ^ > S S § ^ H ?'$ e ^ 5 c S S £ a, ?
nass of liornbl(-iidc .ind .>iid(-sni(. (?) In tlnns(-( lion l.iigc, gncn, sill) ^ e ^ S g S 5 ———— -Sc S 2 2 6 ? S
icdral crystals of hornblende, with no piddled 01 icntat iot i , a ic set in I •o ^ 0' & 8^ g" |i g 8 ^ £ i ? § ^ 5 . ?
i gronndmass of smaller liornlilcnde crystals, cloudy andcsine (?), and s I s S S l s ' s S 5 •I S B ^ ? ^ ^ °
ninor quart? E[)idotc, in rlinnps of sin.ill a i i l i cd i a l grnins, rcpl.xcs the '' —— ————————— ".———— ———'—'———'——•——— ''
lornhlciidc, many of tlic laigcr hornblende crystals are poikiloblastic, g {-
vitli inclusions of tpidotc and magnet i te Tlic andcsine (?) is h ighly UJ g' |g g 3
iltered to clay and scucite A typical thniscction contains 70 pciccnt < i C ^.5 ^ 0'
iornl>lcndc, 15 pciccnt andcsine (?), 10 pficcnt cpidotc, 1 pciccnt 3 E I6 V S
niarty, and 2 l>ci cent magnetite, l>y volume I—\2.———LL___________\a•Q- Is-______________^_ u.

Tlic massive, medium grained ampbibohtcs aic cquigrani i lar aggrc I——n!IHI]|Hf^r'". ' . ^ '—<^—'^~~,——T'—»—c—7.——''———'-?——•—^n 0

^atcs (average grain si/c 1 mm) of 1)1.it k lioiiiblcndc and ulnic (il . igKi ^f^*'f\'^^ '^l'-'.-', t:^;'?: i^-.—S-^- ? o
clasc, closely icscn i l> l ing a dioi itc in a|>i)caianc(- In tlunscction (see fig » j { ' i " j u^^"''' v ' 7 •' ^ 'r - , ' ' ' \> '̂ i . , , ^ ^r—^—^ 5
7) large, r.iggtd, unoiicntcd, g i r t n lioniblcndc in gioups 01 ind iv idua l ^ ,,r} • lj y-^?^?'̂ .-*.'̂ '' i ^ ^ ' ' ' ' ^ ^ ^ ' ' / > ' ' « - < v\- ^
crystals is set in a gioundinass of cloudy, lat l i l ikc to ir i(gul . ir npgitgi tcs 0 !11 j j j •i t-^^^K^^^^^-''•'''-^ > ^ £^;>^^- ' ' 'v d
of twinned andcsiiie and sm.ill, irrcgiilar quai lz grains M.ignctitc is ^ iiUr^rf^?7^^^ r v '"" ^> > '• •7': ^-i" §
scattered tlirough the hornblende, commonly along tlic hornblende ^i.^^rt •̂ •̂"̂  ^^^^^^^^^^^'L.f-i''''^'^ '" S
cleavage In some specimens, the hoi nblcnde is altered to (.liloiite and ^ t j j ^^•^•^"^^"^i^^^^^^^SS^T^Ttr^s1,' 3
is accompanied by moie abundant magnetite In some sections tlic horn- ^ ' '̂̂ ^»<^^^^E^^^^^^?^^^^5;^- 5
blende is poikiloblaslic, with inclusions of qua i tz (?) or phgiod isc (?) ;U| j ^^V^ <y ' " • v ̂ /^/r^'y^^^' \^^^''J:~r~~ S
I lie andcsine is altcied to clay and sci idle T liinscctions examined (on- •'§ y'-.̂ S^I ^!-^ ^,o^y^^^^^^:^^^^^''.'^-y-'l/^I M

tain 4560 pciccnt hoinbkndc, 1040 peiccnt andcsine, 1) pLiccnt t^ 'fs, %^§ S^ //wr ^^^^^^6^'6^ '̂̂ '̂ '<f^
(jiiartz, and 5 10 percent magnetite, by volume Lpidotc prob.ibly occurs y- •n g^g^»^y ^
in rock of tins variety, but was not noted in tlic sections examined ^ ' - . S ; g/.gi| 'vijt. ff S ^g|||STgL—-̂ f̂'<'£-, ̂ ';

The amphiliolite gneisses .lie coaiscly foliated witli 01 icntcd t ia ins 1°' S jh ^0^! ^& o §' ^1^===;̂ '; | '-̂ ''
of black hornblende and wliite pl.igioclasc It tlic hornblende and JS ^ 1 1 ^^^S^ S£ ^ ̂ ^r^'/0':', ?^''^
(>lagioclasc wcic not oiiculcd, tins lock t ) j>c would resemble doscly (lie f^ ]S. n '"''̂  '' ̂ , 1 ,§ ^So ̂ ^^ ,̂'-̂ /̂ }>j;•<;';j'ĵ
massive, mcdiuiii gi aincd .unpliibolitc In th insn t io i i , sin i l l to mcdnini < J^ I,'" ^v: '•':•,;!w t^^^^^A^^'/-^^
sized, green, subhedral liornblcndc, paia l le l ing llic plane of lolialion, is fl \ ' [ [ ^v^ '"w^^i" • l ;saoJsnirui ^^91)̂ 0''''"̂ '**^
set in a cloudy, granular aggregate of smallci aniiedral andesine (?) i ^. h ,) ' ! ^'''' -'1 tY"1W»V. ' ''̂ -s-J-'-'̂ '1,'/."^;^-'.• ' ~ \ / i .^lui i i i ^^ -* ^v '̂  SBft isni iui a i i i o / u J 1 ' 1 ' n i ' i i '
Quartz grains are scattcicd through tlic andcsine (?) Although the j l̂ l|j||§IX^ {̂'!}ii{?g '̂':¥if?^^^^^ '' ' ^ -̂̂ '̂•'̂ y*^

i —————.———————'—————————————————,————
r.rr,,,p r,



( I ( ) l ( ) ( ^ 01 1 1 1 1 O U I - S I A M01 MIDI M U M M I N I ^^ 43

Mineral Deposits
IN 1 RODlK. l ION c J :

j 5 8Tlie Quest;! i i iol) l )dci inm inniL is t l ic only i i i ine i l l lli(- dica M.my ^ s ^
otiiei sin ill deposits in t l ic snno i i i i d i i i g .m .< l i .»\c been piosp« icil foi ^ >? g
molybdenum, gold, s i l \u , (oppci. l ( . id, 01 / I I I L , lint nlw.lys i \ i l l > i i i i f . t I § S " E- ^
u)i.ibl(_ usn i l s N c i i l y i l l t l i i s c d< posils, i n c l u d i n g that of l l ic Oucst i S . ^a j| _ ? .§ UJ
ino l ) l i i l ( 1111111 I I I I I K . i |> | ) 111 n i l ) IK I i l r 11 i n n y in .igc and \u K fomnd < £ 8 E <3 ^ ^ ? ^
l)y l i y d i o t l i u m il so lu t ions 1111 i l l i l i n g l iom tin. sotl.i gr.iiiilc mt i IISIMS § i ij ^ £ ^ j S '» ^ <;

Oxidation and diudimciit of (lie disseminated sulCulcs in tlie l iyclio ^ g S ||[ 8 ^ j' j ^
t l i c i in . i l pipes in.iy li,i\c fonuid i i i in i l> lc coppci deposits at dcptit, ,il- z a: in < i > ^ >n is <
tliougli llic picsciit scanty (.Mduuc i!> i i n f , i \ o i a l ) l L Moic dctJilecl study -J r 1 f~~\ \ '• <| R'̂ "] £ | | S II 1 1 1 II ^
•s needed 1:1'11̂  ^ , : ^^ ' ; : ^ J J o ^

OUFS 1 A MOI MIDI N D M M I N F DFPOSn ^—1 L_J (-•-•1 L^J ^ I——I ^ lOLU ^
"~ u

Q
I N 1 K O l H K 1 ION _/—---'7 5

A noiip of ino l^ Ix l i n i tc ' I > L i i ing M.II IS foi in llic niinci . i l dc|>osit in i o
u l i u l i ilic (.hicst.i i i io Iy lKlc in i in I I I I I I L is lot.>t(.d l lns deposit is iiinque K - - ^ ^ . / ^ ' S i " " ^ ^ ^ ''̂ 7 • U 1/1 [[[[111111 [Tlllfll^ll ^
in (out . i i i in iR lugli giadc i i i o l} l i d<- i i i l c O I L 111 t iss inc veins, vlieic-is most ^ - \ \ ^ % \ ^•i!^^'-' tf i^^'^\\\\\ 1)1 fe
ollici [ i iodiK t ion is f ion i \o\\ fii ulc dissc i n i i n iLd deposits ^ lie ore ^y^%^:; '̂,-. ^ -<;̂ ^1ll ' '^'-L ' I - ' ' /' ^
o c d i i s i i U h L S i i i p l i i n ( . n i d i s o d i g i . i i i i u s l o ( k . i l . ) i i K a l o ( J l l ) L . i s t s luk- ^5^-^ ̂ ^.?^^^^^^11'̂  ̂ — ^ ^ ' : , ', . ' , ^ 1 0'
111^ soiitli d i i > i ) i i i H | ) i i l of t i l t ( o m u l < \ i l l i i ) io | ) ) l i t i / cd l o c k s Most__ x " , J • ' • \ ' , " ^ ' '• rt^ ^ ' ' / ^ ' ^ • • • • ' _ • v, —1 ^—i——^—^-^—^-/—^-'^—• ^
\ ( ins |i 11 i l l ( I l l i ( « ) i i l K t , i i i i ^ ( 110111 II ss i l l i l l I nidi to o\( i 7 t ict i n ' ' " - ^ ^ >t—^' '_^,' ' '^ •• ^A ' L^.' ' t. ^ ' ' \ ' ^-_. , ^ ' ' , 1-

lliitl.iti.ss, .nul I I L I n ^ L l y (pi i l l / .ind i i ioMit l ini le , ^ i t l l l ()( . i l ly .il)lin , t r , ' • 'L^ J .>^ •\'"'-"",'''•"i'̂ "" " r ^ 1 ^ ' \*^ L l ' , l i1^1 ' _\^ ' ' ', ' 0

dai i t Inoti lc , l lnoi ilc, l > ) i i n , i l l i l (o | )y i i t i , ( . i l < nc, and ilioiloilnositc > i. ' ' . i. ^ / ^ I ' ^ i ^ i ^ i ^ r ' , ' ' ? > - , ^ '^<' ^ N ^ , ' ' ^
I In \ ( ins \u K <!( ]>os i i i d .is ( i \ i l ) l i l l i n ; ; s d in 111^ 1 nc 11 i l 1,11 y linn. \ ' ^ " > ^ '^ L - ' , ^ i ' •' \ \ ' ^ ", r , ' r ' , , ' v ' , /^- i r l ^

soon .iltci t l ie sod.i ^ i . i n i l L \\.is i i i t i i i d ( . d I lie u p u a i d f o i < c of i i i l i i is ion '- ^ -, ^ ^ ' - r ^ ' ' , '• ^0^^°''-^--^' 7 ' ' , ' ' ' t ^ ' ^ 1 ' ' ' ' ^
ipp i iu i t ly slid led l lie ^ I . I I I I K i lon^ I In (ou t K t, ;md l i ^d io i l i c i in . i l ! ^ i ' -i < ^ ' < ^'' -•'- '̂ i ^/ ' ̂  < h J / | | l l r , ' i ' ^[X | 3

sol i i l i o i i s l i om l l i e gi i n i K - L i i K n d l l n s lu i l i ny to foiin the urns , ^ <^'- '^J^^t\'^ v ^^JJtiJfl 'Jl-Ll lj[IJ.}rY.T,|f||l|| '% S
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ATTACHMENT I , PARAGRAPH 3
TAILS AREA GROUND WATER DISCHARGE PLAN APPLICATION

Item 16
MOLYCORP, INC.
QUESTA DIVISION

EXISTING TAILINGS DISPOSAL AREA

PLAN OF OPERATIONS

1. INTRODUCTION-

This Plan of Operations covers the operation and maintenance of _.
Molycorp's Questa mine existing tailings facilities located in Sections
2/35/26 and 36/25, approximately one mile west of Questa, New Mexico.

2^. LOCATION-
The attached Map No's 100 & 200 outlines the existing impoundment

area
The site covering 2,132 acres, is located in Township 29N, Range

12E, Sections 2/25, 26/35 ana 36 The property is made up of patented
'̂ ^ and fee simple land owned by Molycorp A location map, patented and fee

simple land recordation information are available at the BLM State
office in Santa Fe and at the Taos County courthouse.

Approximately 555 acres of the site are covered with tailings of
-fhich 390 acres of tails have been temporarily capped with a topsoil
ccver and reseeded Another 150 acres of tailings will be temporarily
capped by July, 1993 Soil stabilizer has and will be sprayed on the
remaining small area of tails sand

3_ HISTORY:
•—-^

A brief history of the development of the Questa mine tails storage
area from the 1965 start of open-pit mining to placing the underground '—I
mine on standby in 1992 is as follows

Table I chronologically lists the construction sequences of
dams shown on Map No. 's 100 & 200

In 1965, tails disposal was started by constructing starter
Dam #1 in a large arroyo at the south end of Section 36. This dam was
constructed of earthfill and incorporated an internal drain system. The
upstream face of the dam was sealed with the slime fraction of the
tailings The water clarification pond was at the dam face. Clarified
water was piped via decant structures raised on the upstream dam face
through culvert tunnels under the dam and then by ditch to the Red
River



MOLYCORP, INC.
Quests Mine

TABLE I

TAILS STORAGE DEVELOPMENT
(Chronologically Listed)

YEAR SECTION 36 SECTION 35

1964/65

1966

1967

1963

1969

1970

1971

1972

1973

1974
1975

to 7425' elevation
(starter dam)

Dam 1

Dam 1

Dam 1
Dam 1
Dam 1
Dam 2

to 7560' elevation

to 7484' elevation

to /500' elevation

to 7520' elevation
to 7520' elevation

Dam 1 to 7525' elevation

East diversion di tch

Dam 1C to 7560' elevation
by cyclones
Dam IB. 2A to 7560" elev.
Seepage barrier ^1 below
Dam 1

Dam 4 to 7440' elevation
(starter dam)

Dam 4 to 7460' elevation

Dam 4 to /4/8' elevation
Dam 3A to 7532' elevation avg.

West diversion ditch

Dam 4 to 7505' elevation
Seepage barriers? 2 east of
Dam 4

1976/79

1980

1981/82

1983

1990

Dam 2B to 7580' elevation
by cyclones

Dam 1C, 1B, 2A, separator
dike to 7584' elevation

Dam 4 to 7512' elevation

Dam 4 to 7517' elevation

Ion exchange water treatment
plant

Dam 5A to 7 5 2 5 ' elevation



MOLiCCRP, INC EXISTING TAILINGS DISPOSAL
PLAN OF OPERATIONS PG 2

3_ HISTORY (continued)
Dam #1 raises and operation continued in this fashion until

1 9 6 9 , when a small Dam 42 was constructed at the north end of Section
36 The clarification pond was then shifted to the north and the
existing decant structures abandoned for a new overflow weir structure
constructed in the banK along side the new Dam #2 Clarified water
overflowed the weir and traveled down a decant ditch cut around the west
side of Section 35 to a small holding pond named Pope Lake located at
the south end of Section 35. From Pope Lake, the water flowed over a
Parsr-all flume (later called Outfall 001) and on to the Red River

The final 7520 ft and 7525 ft. elevation raises in 1969
ana 1971, on Dam #1, were shifted upstream of the existing dam west and
constructed on tailings These lifts were of compacted earthfill.

In 1971, additional tails storage was created by
constructing starter Dam #4 in the Section 35 arroyo, parallel to and
JUSI south of Section 36 and Dam #1 This dam and all its subsequent .
lifts were constructed of earthfill with internal drain systems. The
upstream dam face was also covered with an asphalt or plastic membrane
to ensure that the upstream face was impermeable. A decant weir was
bui-t to the north of the dam so that the clarification pond could be
kept away from the dam face. Clarified water was released over the
weir structure into the west ditch to Pope Lake and the Red River.

In 1973, Dam #3A was constructed north of Dam #4, inside the
west ditch, in order to close off the north end of Section 35 for
additional tails storage

In 1974, east and west diversion ditches were constructed
around both tails storage areas in order to divert all natural drainage
away from the impounded tailings Diverted water re-entered the
waiersned below the Dams 1 and 4

In 1975, seepage barriers were constructed below Dam #1, and
to the east of the ridge separating Dam #4 and Dam #1 areas. These
barriers were excavated to clay and sealed on the downstream side and
filled with suitable drain material so that ground water from the tails
storage ponds could be collected and diverted around the dwellings
situated downstream of the tails storage area This water was then
piped to the Red River througn Outfall 002.



MOL':CORP, :NC EXISTING TAILINGS DISPOSAL
PLAN OF OPERATIONS PG. 3

HISTORY (Continued)

In the 1975 time period, new dam construction in Section 36
consisted of constructing a new structure approxunately 1200 feet
upstream of Dam #1 This dam was labeled Dam #1C and was constructed of
cycloned tailings Dams #1B & 2A, were also constructed of earthfill
and extended north from the east abutment of Dam #1C, to the far end of
Section 36 These structures did not have internal drains and were
sealed with tails slines

In 1980, a cyclone benn was raised several hundred feet
upstream of Dam #2A, and in 1981, new Dams ff's 1C, 1B & 2A, were raised
to tneir present 7584 ft elevation.

These structures were constructed of earthfill)__
_j|̂ ||and upstream face plastic membranes. All struc
:ed downstream of their earlier counterparts. A separator dike

was also constructed on the the ridge between Sections 35 & 36,
extending north from the west abutment of Dan #1C.

In 1983, an ion exchange water treatment plant was
constructed alongside Pope Lake. This plant processed all tails decant
i^ater cefore it was discharged into the Red River.

In 1990, Dam 5A was constructed in the old west decant
cnannel on the north side of Dam 3A to an 7525 ft. elevation. The dam
is assigned to be raised to 7540 ft elevation at a later date.

4_ DAM DESIGN PARAMETERS

The dams impounding the tailings are hydraulic structures of
compacted earth fill ̂ ^̂ g|̂ gjâ hjaijj|s. Dams 1C and 4, have
impermeable membranes instaTTedontneTr upstream faces. Existing Dams
1C, 13, 2A m Sections 36/25, have a common crest elevation of 7585
ft with design approval by the State Engineer to 7610 ft. elevation.
Existing Dam 4, in Section 35, has a crest elevation of 7520 ft. with
State Engineer approval to 7537 elevation. Dam 5A was designed with a
rock downstream core m order to store water on both sides. State
Engineer approval is to the 7540 ft. elevation. The existing dam crest
is at 7525 ft elevation.



MOLYC3RP, INC EXISTING TAILINGS DISPOSAL
PLAN OF OPERATIONS PG 4

5_ BASIC OPERATING SCHEME
Tailings are transported from the mill to the tails pond in two,

50,000 foot long/ rubner lined tails lines in a slurry at 38% by weight
solids

The tailings are discharged from spigot points located around the
tails disposal area. After the tailings are discharged into the
disposal area, the tails water is retained for a long enough period to
allow the solids to settle out This retention time is governed by
overflow weirs constructed at strategic points in the impoundment area.
Water flow from the impoundment area is controlled by adding weir boards
to the structures

-\fter water overflows the final weir, west and north of the No. 4
dam, the tails water is conveyed by ditch and pipeline to the water
treatment plant located below Dam No 4 After water treatment, the
tails -/ater is discharged mr.o the Red River at Pope Lake (Outfall 001)

6_ OPERATING PARAMETERS
The following tailings disposal operating philosophy is used.

a ) Utilize pond areas efficiently in order to eliminate mill
disruptions

b ) Control tails disposal areas so that areas are either wet
with tailings, under water in clarification phase, or tails
sand covered with cnemical stabilizer for short term dust
control, or soil top cover for long term dust control.

c ) Keep clarification ponds away from dam faces.
d ) When introducing tailings into new areas not covered with

tailings, initially establish tails beach against struc-
ture, or over natural ground to seal area against seepage.

e ) Where feasible, minimize exposed tails sand areas by
berming area with tails sand or controlling spigotting of
tails to form ridges to attempt to isolate tails into
cells

f ) Adjust decant overflow weirs to maximize water
clarification



MOLYCORP, INC. EXISTING TAILINGS DISPOSAL
PLAN OF OPERATIONS PG. 5

7_ FACILITIES MAINTENANCE AND INSPECTION
The following maintenance and inspection procedures are used.

a) When the mill is operating. Tails patrol over lines, pond
areas and dams, 24 hours/day.

b ) Daily recording of #002 seepage outflow and inspection of
seep barrier No. 2 pipeline.

c ) Monthly readings of piezometers in dam structures and
visual inspection of all structures.

d) Continuous monitoring in mill control room of tails lines
flow rates, pressure and sampling of tails to check
density of slurry.

8_ ENVIRONMENTAL
The following environmental controls are utilized.

a) Rainwater and snow melt diversion ditches have been con-
structed around the area in order to divert all material
runoff away from the tails containment ponds.

b ) Two seepage barriers and drain systems have been con-
structed below No 1 Dam and adjacent ot No. 4 Dam to
collect and divert seepage water to #002 Outfall.

c ) Tails Dust Control Either by soil top cover and
revegetation for long-term stabilization; or by coating
exposed dry sand with chemical soil stabilizer for
short-term.

d) Tails Decant Water Treatment: All clarified water from
ponds is conveyed to a water treatment plant before
final discharge into the Red River

e) Tails lines are rubber lined for their entire length in
order to reduce pipeline wear.





Questa is a town in the mountains of the great North American
Southwest — halfway across the state of New Mexico in Taos
County )ust below the Colorado line It lies on the Red River
between the Rio Grande and the Sangre de Cnsto Mountain Range

Questa is mineralogically special because deep under nearby
Goat Hill and Sulfur Gulch lie enormous quantities of molybdenite
ore that will supply molybdenum alloying ingredients to the iron and
steelmakers of the world

Questa is economically important because the new mine and
mill which these pages descnbe is creating 1000 jobs and $35
million in payroll The mill can process 18 000 tons of ore daily
to produce 20 million Ib/yr of molybdenum in concentrate The
operation compnses one of the great resources of

unien
MOLYCORP



molybdenum
UJOS Molycorp's
original product( ; •
These snapshots recall the days
when mules, muscle and water
power were the only means of
mining and milling molybdenum
ore at Questa— before commer-
cial electricity'arrived in 1935.
Into the hills around Sulfur Gulch
our miners followed greasy, gray
molybdenite veins wherever they
led. No test drillings or mineral
surveys guided them. Originally,
mules packed the ore to a con-
verted gold mill five miles up the
canyon for molybdenite extraction. i.',' '.-•'••*• •

But in 1923 belt-driven mills and f
flotation cells iwere built at the .
mine site—and we began pro- "A
ducing our own concentrate. . <
Even so, the fickle flow of the Red 1923 •• l-\ ^ • '~ '' 1935
River was our only power source, .'|*A\ - ' -^ ,.... ww
and 50 tons of ore per day was ;. / i''' -'

^capacity. \l - ,'
, /^as a romantic period, but the \
small, undergrourio'mine was
unable to keep pace with new and
growing markets for molybdenum



during the 30's, 40's & 50's
the moly market greai...

the 30's molybdenum's usage
grew beyond its early application for
strengthening armor plate and auto-
motive steels into uses for stainless
steels cast irons and cast steels
With the advent of war in the 40's and
subsequent tungsten shortages, the
increased need for high-speed tool
steels and ship plate swelled moly's
markets By the 50's molybdenum
had become the essential steel-
making commodity we know today,
and annual world production (90%
U S A ) doubled during that decade
from 30 to 60 million pounds of
molybdenum metal

•••so we opened the pit
& built Q 15,000 tpd mill

It was in the late 50's that our
geologists established the site and
economics of an open pit operation
for increased output, and in the early
60's that such mining began A mod-
ern mill was built to treat a whopping
10,000 tons of ore per day In 1969 it
was expanded to 15,000 tpd capacity

In 1975 our exploratory drilling dis-
covered a deep, high-grade deposit
in the Southwest Zone that could be
mined economically only by under-
ground methods The improved eco-
nomics of the higher grade deposit
resulted in the decision to temporarily
phase out open pit operations in favor
of this new deposit The transition
will be completed by 1985



PERMIT NO NM0022306____________________________________________COVER PAGE

AUTHORIZATION TO DISCHARGE u;IDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of the Clean Water Act, as amended,
(33 J . S . C . 1251 et. seq', the " A c t " ) ,

Molycorp, Inc
P. 0. Box 469
Questa, Mew Mexico 87556

is authorized to discrarge from a facility located at Questa, Taos County,
New Mexico
to receiving waters named Red River, Waterbody Segment Code No. 2-119 of the
Rio Grande Basin, from

Outfall 001 Latitude - N 3 6 ^ 4 1 ' 4 9 " ; Longitude - W105^37'53"
Outfall 002. Lat-tude - 136 4 1 ' 2 9 - , Longitude - W105 3 7 ' 5 3 "
Outfall 004 Lai.ude - '.^^l' 0 8 " ; Longit-de - W105°31'51"
Outfall 005 Latitude - ^ ^ 3 6 0 4 1 ' 4 1 " , Longitude - W105°31'48"

in accordance xiith effluent ---aitanons, monitoring requirements and other
condit-ons set fort- -r- Parts I ( 1 1 pages), II ( 8 pages), and III ( 7 pages)
hereof
This oermit supersedes and replaces NPDES Permit "l o . NM0022306 issued May 20,
1988
This permit snail oecome effective on October 15, 1993.
This permit and the autnonzat-on to discharge snail expire at midnight,

October 14, 1998

Prepared by: Signed this lOthday of September 1993

Frederick 0 Humke, P . E
Environmental Engineer
Industrial Permits Section ( 6 W - P I )

.. ^^^ C^ y^^^^^
Myron 0/^Knudson,P.E.
Director
Water Management Division (6W)



PERMIT NO. NM0022306 PAGE 1 OF PART I

PART I
REQUIREMENTS FOR NPDES PERMITS

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

OUTFALL 001

During the period beginning the effective date and lasting through the
expiration date, the permittee is authorized to discharge from Outfalls 001 -
process water from milling operations and tailings disposal.
Such discharges shall be limited and monitored by the permittee as specified
below:
EFFLUENT CHARACTERISTIC DISCHARGE LIMITATION^

Flow (MGD)
Chemical Oxygen Demand
Total Suspended Solids
Total Arsenic
Total Cadmium
Total Copper
Total Cyanide
Fluonde
Total Iron
Total Lead
Total Manganese
Total Mercury
Total Molybdenum
Total Zinc
Total Aluminum
Total Cobalt
Total Selenium
Total Vanadium
Total Beryllium
Total Silver
Chlordane
Total Residual Chlorine
Temperature
Biomonitonng

MASS
(LBS/DAY)

DAILY AVG DAILY MAX
OTHER UNITS

(mg/L UNLESS STATED)
DAILY AVG DAILY MAX

N/A
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
N/A
N/A

N/A
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
M/A
N/A

CD
60
20

0.5
0.05
0.15
0.025
3.0
0.6
0.3
1.0
0.001
1.0
0.2
CD
CD
CD
CD
CD
CD
CD
CD
CD°F
N/A

CD
90
30

1.0
0.05
0.30
0.05
3.0
0.6
0.6
1.5
0.002
2.0
0.2
CD
CD
CD
CD
CD
CD
CD
CD
(•1)°F
M/A

EFFLU

Flow
Chemical Oxygen Demand
Total
Total
Total
Total
Total
Fluonde
Total
Total
Total
Total
Total

ENT CHARACTERISTIC

(MGD)

Suspended Solids
Arsenic C5)
Cadmium(•5)
Copper(*5)
Cyanide(•5)

Iron
Lead(* 5)
Manganese
MercuryC5)
Molybdenum

MONITORING

MEASUREMENT
FREQUENCY
(*2)
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week

REQUIREMENTS

SAMPLE
TYPE

Record
Composite(*3)
Composite C3)
Composite(*3)
CompositeC3)
Composi.tef*3)
Composite(»3)
CompositeC3)
Composite(»3)
Composite(*3)
Composxte(*3)
Composite(*3)
Composite(•3)
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Total Zinc(*5)
Total Aluminum
Total Cobalt
Total Selenium(*5)
Total Vanadium
Total Berylliuro(•5)
Total Silver(»5)
Chlordane(*5)
Total Residual chlorine(•5)
Temperature
Biomonitonng

I/Week
I/Month
I/Month
I/Month
I/Month
I/Month
I/Month
I/Month
1/Month
I/Week
I/Quarter

PAGE 2 OF PART I

Composite(*3)
Composite(*3)
Composite(•3)
Composite(
Composite(
Composite(
Composite(
Composite(
Composite(
Grab

(*4)

3)
3)
3)
3)
3)
3)

The pH shall not be less than 6 . 0 standard units nor greater than 9 . 0 standard
units and shall be monitored I/Week by grab sample.
There shall be no discharge of floating solids or visible foam in other than
trace amounts.
Samples taken in compliance with the monitoring requirements specified above
shall be taken at the following location(s): Outfall 001, which is the
discharge spillway from Pope Lake.
FOOTNOTES
( • 1 ) Report.
( * 2 ) Continuous and totalized monitoring.
( * 3 ) See Part II, Paragraph A.
( * 4 ) See Part II, Paragrapn E.
( * 5 ) See Part II, Paragrapn D.
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OUTFALLS 002

During the period beginning the effective date and lasting through the
expiration date, the permittee is authorized to discharge from Outfall 002 -
seepage from tailings impoundment..

Such discharges shall be limited and monitored by the permittee as specified
below:

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS

Flow (MGD)
Chemical Oxygen Demand
Total Suspended Solids
Total Arsenic
Total Cadmium
Total Copper
Total Cyanide
Fluonde
Total Iron
Total Lead
Total Manganese
Total Mercury
Total Molybdenum
Total Zinc
Total Aluminum
Total Cobalt
Total Selenium
Total Vanadium
Total Beryllium
Total Silver
Chlordane
Total Residual Chlorine
Temperature
Biomonitoring

MASS
(LBS/DAY)

DAILY AVG DAILY MAX

OTHER UNITS
(mg/L UNLESS STATED)

DAILY AVG DAILY MAX
N/A N/A
('
( '
( •
( '
CD ('
('
('
('
('
( '
( <

( <

( •
( 1

( )

('
( -

( <

( -

( <

(•
N/A N/A
N/A N/A

t!) ('
"1 ) ('
" 1 } ('
»D ('

»D ('
•I) ( •
•I) ('
•I) ('
' 1 ) ( '
•I) ('
•I) ( <

•I) ( * 1 )
•I) ( -
•I) ( -
•I) ( 1

' 1 ) C
'1) C
•I) C
'1) ( * 1 )
•I) ( * 1 )

t!)
•I)
•I)
^)
•I)
»D
•I)
•I)
•I)
•I)
'1)
•I)

•I)
•I)
•I)
•I)
•I)
•I)

( -1 )
60
20
0.5
0.05
0.15
0.025
3.0
0.6
0.3
( • 1 )
0.001
CD
0.2
(*!)
CD
(•1 )
CD
(•1 )
( •1 )
CD
CD
(•1)°F
N/A

CD
90
30
1.0
0.05
0.30
0.05
3.0
0.6
0.6
CD
0.002
CD
0.2
( '
( '
('
( '
('
( '
CD
('
('
N/A

•D
•D
•D
»!)
•D
•D

•D»I)OF

EFFLUENT CHARACTERISTIC

Flow (MGD)
Chemical Oxygen Demand
Total Suspended Solids
Total Arsenic(•5)
Total Cadmium(*5)
Total Copper(•5)
Total CyanideC5)
Fluonde
Total Iron
Total LeadC5)
Total Manganese
Total Mercury(*5)
Total Molybdenum
Total Zinc(*5)
Total Aluminum
Total Cobalt
Total Selenium(*5)
Total Vanadium

MONITORING

MEASUREMENT
FREQUENCY
(*2 )
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Week
I/Month
I/Month
I/Month
I/Month

REQUIREMENTS

SAMPLE
TYPE

Record
Composite(•3)
Composite C3)
Composite(*3)
Composite(*3)
Composite(*3)
Composite(*3)
CompositeC3)
Composite(*3)
Composite(•3)
Composite(*3)
CompositeC3)
Composite(*3)
CompositeC3)
Compos ite C3)
CompositeC3)
CompositeC3)
Composite C3)
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Total Beryllium(*5)
Total Silver(*5)
Chlordane(*5)
Total Residual Chlorine(*5)
Total Zinc(*5)
Temperature
Biomonitonng

I/Month
1/Month
I/Month
I/Month
I/Week
I/Week
I/Quarter

PAGE 4 OF PART I

Composite(*3)
Composite(*3)
Composite(•3)
Composite(*3)
Composite(*3)
Grab

( * 4 )

The pH shall not be less than 6 . 0 standard units nor greater than 9 . 0 standard
units and shall be monitored I/Week by grab sample.
There shall be no discharge of floating solids or visible foam in other than
trace amounts.
Samples taken in compliance with the monitoring requirements specified above
shall be taken at the following location(s): Outfall 002, which is the
collected and combined seepage from the tailings impoundment.
FOOTNOTES
( » 1 ) Report.
( * 2 ) By gauging on a daily basis.
( • 3 ) See Part II, Paragraph A.
( * 4 ) See Part II, Paragraph E.
( * 5 ) See Part II, Paragraph D.
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OUTFALLS 004 and 005
During the period beginning the effective date and lasting through the
expiration date, the permittee is authorized to discharge individually from
Outfalls 004 and 005 - periodic nine drainage consisting only of all mine
contacted surface stonnwater runoff.
Such discharges shall be limited and monitored by the permittee as specified
below:
EFFLUENT CHARACTERISTIC

(LBS/DAY) (mg/L UNLESS STATED)
CONVENTIONAL
Flow (MGD)
Total Suspended Solids
Chemical Oxygen Demand
Total Arsenic
Total Cadmium
Total Copper
Total Zinc
Total Lead
Total Mercury
Total Aluminum
Total Cobalt
Total Selenium
Total Vanadium
Total Beryllium
Total Silver
Chlordane
Total Residual Chlorine
Biomonitonng

EFFLUENT CHARACTERISTIC

MEASUREMENT
CONVENTIONAL
Flow (MGD)
Total Suspended Solids
Chemical Oxygen Demand
Total Arsenic(»5)
Total Cadmium<"5)
Total CopperC5)
Total Zinc(•5)
Total LeadC5)
Total Mercury(»5)
Total Aluminum
Total Cobalt
Total Selenium(*5) l/Month(«3)
Total Vanadium
Total BeryliiumCS)
Total Silver(*5)
ChlordaneC5)
Total Residual Chlorine(*5) I/Month(*3)
Biomonitonng

DISCHARGE LIMITATIO
, -

MASS

DA^ILY AVG DAILY MAX DAILY AVG DAILY MAX
—— —— CD CD
(•1
N/A N/A
N/A N/A C
(
(
(
(
(
(
(
(
(
(
(
(
(
N/A N/A N/A N/A

MONITORING REQUIREMENTS

FREQUENCY TYPE
l/Day(
l/Day(
l/Day(
l/Day(
l/Day(
l/Day(
l/Day(
l/Day(
l/Day(
l/Month(*3)
l/Month(*3)

1/Month(*3)
l/Month(*3) Composxte(•6)
I/Month (•3) ComposxteC6)
1/Month C3) Composite C6)

I/Quarter

1) (
1 ) (
1 ) (
1
•i
1
1
1
1 ) (
1
1
1
^

)C2 ) ( * 1 )

) (
) (
) (
) (
) ( 2

) (
) (
) (
) (

2
2
2)
2
2
2
2

2
2
2
2
2)

)
)

)
)
)
)
)
)
)
)
)

CD 0.
(
(
(
(
(
(
( 1 )
(
(
(
(
(

1 ) 0.
D
D
D
D
1)

D
D
D
D
D

3)
3)
3)
3)
3)
3)
3)
3)
3)

20
125

0.
0
0
(
(
(
(
(
(
(
(

Composite < * 6)
Composite(*6)
Composxte(*6)
Composite(*6)
Composite(*6)
CompositeC6)
CompositeC6)
CompositeC6)

Composite<*6)
Composite(•6)

NS

OTHER UNITS

30
125

D CD
05 0
15 0.30
75 1.5
.3 0.6
.001 0.002
*!) (
*D (
*1 ) (
*D (
*D (
*D ( 1)
*D (
*D (

SAMPLE

MeasureC7)

Compos Lie(•6)
CompositeC6)

CompositeC6;
C4)

.10

D
1)
D
D
D

D
D

The pH shall not be less than 6 . 0 standard units nor greater than 9 . 0 standard
units and shall be monitored I/day CD by grab sample.
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There shall be no discharge of floating solids or visible foam in other than
trace amounts.
Samples taken in compliance with the monitoring requirements specified above
shall be taken at the following location(s): Prior to discharge from the
settling basins.
FOOTNOTES
( • 1 ) Report
( » 2 ) Daily discharges averaged over the number of days in the monthly period.
( • 3 ) During periods of discharge.
( • 4 ) See Part II, Paragrapn E.
( • 5 ) See Part II, Paragraph D.
( * 6 ) See Part II, Paragraph A.
( • 7 ) By calibrated weir.
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INTERIM LIMITATIONS SUM1

During the period beginning the effective date and lasting through June 30,
1 9 9 6 , the permittee is authorized to discharge combined loads, SUM1 - Sum
total of Outfalls 001 and 002 (technology levels) for the month.
Sucn discharges shall be limited and monitored by the permittee as specified
below:
EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS

MASS
(LBS/DAY)

DAILY AVG DAILY MAX
OTHER UNITS

(mg/L UNLESS STATED)
DAILY AVG DAILY MAX

( * 2 )
2364
788

1 9 . 6
2.00
5.88
0.98
118

2 3 . 6
11.8
3 9 . 4
0.04
2 5 . 0 ( * 1 )
7 84

Chemical Oxygen Demand N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Total Suspended Solids
Total Arsenic
Total Cadmium
Total Copper
Total Cyanide
Flounde
Total Iron
Total Lead
Total Manganese
Total Mercury
Total Molybdenum
Total Zinc
EFFLUENT CHARACTERISTIC MONITORING REQUIREMENTS

Chemical Oxygen Demand
Total Suspended Solids
Total Arsenic
Total Cadmium
Total Copper
Total Cyanide
Flounde
Total Iron
Total Lead
Total Manganese
Total Mercury
Total Molybdenum
Total Zinc

MEASUREMENT
FREQUENCY
I/Month
1/Month
1/Month
I/Month
I/Month
I/Month
I/Month
I/Month
I/Month
I/Month
I/Month
I/Month
I/Month

SAMPLE
TYPE

Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate

FOOTNOTES
( * 1 ) Calculate the average of monthly reported daily averages for Outfall 001 for six

months proceeding the reporting period end date, then calculate the average of
monthly reported daily averages for Outfall 002 for six months proceeding the
reporting period end date. The stated discharge limitation applies to the sum
total of these two calculated values.

( • 2 ) Sum total of daily average mass loads for Outfalls 001 and 002.
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FINAL LIMITATIONS SUM1

During the period beginning July 1, 1 9 9 6 , and lasting through the expiration date, the
permittee is authorized to discharge combined loads, SUM1 - Sum total of Outfalls 001
and 002 (technology levels) for the month.
Such discharges shall be limited and monitored by the permittee as specified below:
EFFLL^NT CHARACTERISTIC_________________DISCHARGE LIMITATIONS______________

Calculate the average of monthly reported daily averages for Outfall 001 for six
months proceeding the reporting period end date, then calculate the average of
monthly reported daily averages for Outfall 002 for six months proceeding the
reporting period end date. The stated discharge limitation applies to the sum
total of these two calculated values.

( * 2 ) Sum total of daily average mass loads for Outfalls 001 and 002.

DAILY AVG DAILY MAX
( < 2 )

Chemical Oxygen Demand
Total Suspended Solids
Total Arsenic
Total Cyanide
Flounde
Total Iron
Total Manganese
Total Mercury
Total Molybdenum
Total Zinc

EFFLUENT CHARACTERISTIC

Chemical Oxygen Demand
Total Suspended Solids
Total Arsenic
Total Cyanide
Flounde
Total Iron
Total Mercury
Total Manganese
Total Molybdenum
Total Zinc

FOOTNOTES

( * 1 ) Calculate the average

MASS
(LBS/DAY)

2364 N/A
788 N/A

19.6 N/A
0.98 N/A

118 N/A
23.6 N/A
39.4 N/A
0.04 N/A

2 5 . 0 ( * 1 ) N/A
7.84 N/A

MONITORING REQUIREMENTS

MEASUREMENT
FREQUENCY
1/Month
I/Month
I/Month
1/Month
I/Month
I/Month
I/Month
I/Month
I/Month
1/Month

of monthly reported daily

OTHER UNITS
(mg/L UNLESS STATED)

DAILY AVG DAILY MAX

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

SAMPLE
TYPE

Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate

averages for Outfall 001 f
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INTERIM LIMITATIONS SUM2

During the period beginning the effective date and lasting through June 30, 19 9 6 , the
permittee is authorized to discharge combined loads, SUM2 - Sum total of Outfalls 001,
002. 004 and 005 (water quality standard levels)) for the month.
Such discharges shall be limited and monitored by the permittee as specified below:
EFFLUENT CHARACTERISTIC_________________DISCHARGE LIMITATIONS______________

MASS
(LBS/DAY)

DAILY AVG DAILY MAX

OTHER UNITS
(mg/L UNLESS STATED)

DAILY AVG DAILY MAX

Total Cadmium
Total Copper
Total Lead
Total Silver
Total Residual Chlorine
Total Aluminum
Chlordane
EFFLUENT CHARACTERISTIC

( • 2 )

( 1 )
( 1 )
( 1 )
( 1 )
( 1 )
( 1 )

( - 3 )

( • 1 )
( * ! )
( < • ! )
( * ! )
( * ! )
( * ! )
( * ! )

N/A
N/A
M/A
N/A
N/A
N/A
N/A

MONITORING REQUIREMENTS

N/A
N/A
N/A
N/A
N/A
N/A
N/A

MEASUREMENT
FREQUENCY

SAMPLE
TYPE

Total Cadmium
Total Copper
Total Lead
Total Silver
Total Residual Chlorine
Total Aluminum
Chlordane
FOOTNOTES

1/Month
I/Month
I/Month
I/Month
I/Month
I/Month
I/Month

Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate

( * 1 ) Report.
( * 2 ) Sum total of daily average mass loads for Outfalls 001, 002, 003 and 004.
( * 3 ) Sum total of maximum daily mass loads for Outfalls 001, 002. 003 and 004.
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FINAL LIMITATIONS SUM2

During the period beginning July 1, 1 9 9 6 , and lasting through the expiration date, the
permittee IB authorized to discharge combined loads, SUM2 - Sum total of Outfalls 001,
002, 004 and 005 (water quality standard levels) for the month.
Such discharges shall be limited and monitored by the permittee as specified below:
EFFLUENT CHARACTERISTIC__________________DISCHARGE LIMITATIONS ___

Total Cadmium
Total Copper
Total Lead
Total Silver
Total Residual Chlorine
Total Aluminum
Chlordane
EFFLUENT CHARACTERISTIC

Total Cadmium
Total Copper
Total Lead
Total Silver
Total Residual Chlorine
Total Aluminum
Chlordane

MASS
(LBS/DI

DAILY AVG
( * 2 )
CD
CD
CD
CD
CD
CD
CD

^)DAILY MAX
C3)
0.90
4 . 3 9
4 . 6 3
0.005
0.35
4.31
0.0008

MONITORING
MEASUREMENT
FREQUENCY
1/Month
I/Month
I/Month
1/Month
I/Month
I/Month
I/Month

OTHER UN
(mg/L UNLESS

DAILY AVG

N/A
N/A
N/A
N/A
N/A
N/A
N/A

REQUIREMENTS
SAMPLE
TYPE

Calculate
Calculate
Calculate
Calculate
Calculate
Calculate
Calculate

ITS
STATED)
DAILY MAX

N/A
N/A
N/A
N/A
N/A
N/A
N/A

FOOTNOTES
( • 1 ) Report.C2) Sum of daily average mass loads for Outfalls 001, 002, 003 and 004.
( • 3 ) Sum of daily maximum mass loads for Outfalls 001, 002, 003 and 004.
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B. SCHEDULE OF COMPLIANCE

The permittee shall achieve compliance with the effluent limitations specified
for discharges in accordance with the following schedule:

jlass limitations for SUM1 and SUM2
Status Report - 12/31/93
Status Report "• 3/31/94
Status Report "1. 6/30/94
Status Report : 9/30/94
Status Report 12/31/94
Status Report 3/31/95
Status Report 6/30/95
Status Report 9/30/95
Status Report. 12/31/95
Status Report 3/31/96
Achieve Compliance 7/01/96

Reports of compliance or noncompiiance with, or any progress reports on,
interim and final requirements contained in any compliance schedule of this
permit shall be submitted no later than 14 days following each schedule date.
Any reports of noncompiiance snail include the cause of noncompiiance, any
remedial actions taken, and the probability of meeting the next scheduled
requirement.
C. REPORTING OF MONITORING RSS'JLTS

Monitoring results shall be reported in accordance with the provisions of
Pan III.0.4 of the permit. Monitoring results obtained during the previous
month shall be summarized and reported on a Discharge Monitoring Report form
postmarKed no later than the 15t^ day of the month following the completed
reporting period.
The first report is due on '.avember 1 5 , 1993______ .
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PART II
OTHER CONDITIONS

A. The term "composite sample" means a sample consisting of a minimum of two
grab samples of effluent collected not less than four hours apart over a
normal eight hour operating day and combined proportional to flow or a sample
continuously collected proportional to flow over a normal eight hour operating
day. All such samples shall be typical and representative of effluent
generated during the period since the last sample was collected.
B. The Molycorp thiocyanate colorimetnc method is approved for the analysis
of molybdenum unless susequently determined to be inappropriate by the NMED or
EPA.
C. As soon as practicable after the arrival of Molycorp's environmental staff
at the site of a tailings spill that reaches the Red River, but no later than
two ( 2 ) hours after arrival at the site, water quality sampling shall
commence. Samples shall be taken at three sites:

( 1 ) Approximately
river;

feet above the point where tailings enter the

( 2 ) Approximately 100 feet below the point where tailings enter the
river; and

( 3 ) Approximately one-half mile below the point where tailings
enter the river.

All samples shall be properly preserved and analyzed for:
Chemical Oxygen Demand
Total Suspended Solids
Total Arsenic
Total Cadmium
Total Copper
Total Cyanide
Fluonde
Total Iron
Total Lead
Total Manganese
Total Mercury
Total Molybdenum
Total Zinc
Total Aluminum
Total Boron
Total Chromium
Total Cobalt
Total Selenium
Total Vanadium
Total Beryllium
Total Nickel
Total Silver
Un-ionized Ammonia (as N )
Total Residual Chlorine
Temperature
pH
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The results of the analysis shall be submitted to the EPA Water Division
Enforcement Branch (6W-EA) and the NMED within 30 days following a tailings
spill.

Consistent with the procedures described in the Preventative Maintenance and
Surveillance Plan and the Contingency Action and Reporting Plan (June 1 9 7 5 ) , a
written report containing the following information will be sent to the EPA
( 6 E ) and the NMED within ten ( 1 0 ) days following any spill:

(1) Date of Spill.
( 2 ) Time when the spill was observed and tune when tailings flow

into the river was stopped.
( 3 ) Location (pipe or coupling number).
( 4 ) Estimated amount of tailings that entered the river.
( 5 ) Sketch and dimension of size of hole or failure that caused

the spill.
( 6 ) Position of failure in the pipe or coupling.
( 7 ) Copy of the latest computer printout covering the pipe or

coupling which failed.
( 8 ) Comments, if required for clarification.

D. MINIMUM QUANTIFICATION LSVELS
If any individual analytical test result is less than the minimum
quantification level ( M Q L ) , a value of zero ( 0 ) may be reported for that
individual result for the Discharge Monitoring Report (DMR) calculation and
reporting requirements.

PARAMETER "QL
Total Arsenic
Total Beryllium
Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Mercury
Total Selenium
Total Zinc
Total Cyanide
Total Nickel
Total Silver
Chlordane
Total Residual Chlorine

0.01 mg/1
0.005 mg/1
0.001 mg/1
0.01 mg/1
0.01 mg/1

0.005 mg/1
0.0002 mg/1
0.005 mg/1
0.02 mg/1
0.01 mg/1
0.04 mg/1

0.002 mg/1
0.0002 mg/1
0.011 mg/1

This permit may be reopened if MQLs change during the term of the permit.
E. WHOLE EFFLUENT TOXICITY TESTING REQUIREMENTS (Chronic, Freshwater)

1. SCOPE. FREQUENCY AMD METHODOLOGY
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a. The provisions of this section are individually applicable to Outfall(s)
001, 002, 004 and 005 for whole effluent toxicity.

b . The permittee shall test the effluent for toxicity in accordance with
the provisions in this section. This testing will determine if an
appropriately dilute effluent sample adversely affects the survival,
reproduction or growth of the test organism.

c. The permittee shall complete the first toxicity test for each species
within sixty ( 6 0 ) days of the effective date of the permit.

d. The permittee shall implement all toxicity tests utilizing the test or-
ganisms, procedures and quality assurance requirements specified in this
section of the permit ana in accordance with the EPA manual, "Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Freshwater Organisms", EPA/600/4-89/001, or the most recent
update thereof. The permittee shall repeat a test, including the
control and all effluent dilutions, if the procedures and quality
assurance requirements defined in the test methods or in this permit are
nor satisfied. A repeat test shall be conducted within the required
reporting period of any test determined to be invalid.

e The permittee shall utilize the Cenodaphnia dubia chronic static
renewal survival and reproduction test (Method 1002.0 or the most recent
publication) T^s test snouid be terminated when 60% of the surviving
females in the control produce three broods. The permittee shall
conduct the Cenoaaphnia gubia toxicity test at a frequency of once per
quarter.

f The permittee shall utilize the fathead minnow (Pimephales promelas)
cnronic static renewal 7-day larval survival and growth test (Method
lOOO.O or the most recent Duplication) A minimum of five ( 5 ) repli-
cates with eight ( 8 ) organisms per replicate must be used for this test.
The permittee shall conduct the fathead minnow toxicity test at a
frequency of once per quarter.

g . The permittee shall use five effluent dilution concentrations in addi-
tion 10 a control (0% effluent) in each toxicity test. These additional
effluent concentrations snail be 9 % , 121, 17%, 22%, and 29%. The
low-flow effluent concentration (critical dilution) is defined as the
22% effluent.

h. The NOEC (No Observed Effect Concentration) is defined as the greatest
effluent dilution wnich does not elicit lethality that is statistically
different from the control (0% effluent) at the 95% confidence level.

1 . . This permit may be reopened to require whole effluent toxicity limits,
chemical specific effluent limits, additional testing, and/or other
appropriate actions to address toxicity

2. PERSISTENT LETHALITY

If the testing frequency in item 1 is monthly for a species, the permittee
shall initiate the Toxicity Reduction Evaluation requirements as speci.fi.ed
under Part 1 1 , Section F of this permit when any two of three consecutive
monthly toxicity tests exhibit significant lethal effects at the 22% effluent
concentration.

3. REQUIRED TOXICITY TESTING CONDITIONS
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a. Test Acceptance

The permittee shall repeat any toxicity test, including the control and
all effluent dilutions, which fails to meet any of the following crite-
ria:
i. The toxicity test control (0% effluent) must have survival equal

to or greater than 80%.
ii. The mean number of Cenodaphnia dubia neonates produced per sur-

viving female in the control (0% effluent) must be 15 or more.
111. The minimum mean dry weight of surviving fathead minnow larvae at

the end of the 7 days in the control (0% effluent) must be 0.25 mg
per larva or greater.

iv. The percent coefficient of variation between replicates shall be
40% or less in the control (0% effluent) for: the young of surviv-
ing females in the Cenodaphnia dubia reproduction test; fathead
minnow growth test; and fathead minnow survival test.

v . The percent coefficient of variation between replicates shall be
40% or less in the 22% effluent concentration, unless significant
lethal or nonlethal effects are exhibited for the young of
surviving females in the Cenodaphnia dubia reproduction test;
fathead minnow growth test; and fathead minnow survival teat.

b. Statistical Interpretation
i. For the Cenodaphnia dubia survival test, the statistical analyses

used to determine if there is a significant difference between the
control and the low flow (critical dilution) shall be Fisher's
Exact Test as described in the "Short-Term Methods for Estimating
the chronic Toxicity of Effluents and Receiving Waters to Freshwa-
ter Organisms", EPA/600/4-89/001, or the most recent update there-
of.

11. For the Cenodaphnia aubia reproduction test and the fathead
minnow larval survival and growth test, the statistical analyses
used to determine if there is a significant difference between the
control and the low flow (critical dilution) effluent concentra-
tion shall be in accordance with the methods for determining the
No Observed Effect Concentration (NOEC) as described in the
"Short-Term Methods for Estimating the Chronic Toxicity of Efflue-
nts and Receiving Waters to Freshwater Organisms", EPA/600/4-
89/001, or the most recent update thereof.

c. Dilution Water
i. Dilution water used in the toxicity tests will be receiving water

from the Red River collected as close to the point of discharge as
possible but unaffected by the discharge. The permittee shall
substitute synthetic dilution water of similar pH, hardness and
alkalinity to the closest downstream perennial water for;
A. toxicity tests conducted on effluent discharges to receiving

water classified as intermittent streams; and
B. toxicity tests conducted on effluent discharges where no

receiving water is available due to zero flow conditions.



PERMIT NO. NM0022306_________________________________PAGE 5 OF PART II

11. If the receiving water is unsatisfactory as a result of preexist-
ing instreani toxicity (fails to fulfill the test acceptance
cr-iena of item 3 . a . ) , the permittee may substitute synthetic
dilution water for the receiving water in all subsequent tests
provided the unacceptable receiving water test met the following
st-puiations:
A . a synthetic dilution water control which fulfills the test

acceptance requirements of item 3 . a . was run in addition to
the receiving water control;

B. the test indicating receiving water toxicity has been car-
ried out to completion ( i . e . , 7 days);

C. the permittee includes all test results indicating receiving
water toxicity with the full report and information required
by item 4 below; and

D the synthetic dilution water shall have a pH, hardness and
alkalinity similar to that of the receiving water or closest
downstream perennial water not adversely affected by the
discharge, provided the magnitude of these parameters will
not cause toxicity in the synthetic dilution water.

d Samples ana Composites
T̂ e permittee snail collect a minimum of three flow-weighted
24-r.our composite samples each from Outfall(s) 001, 002, 004 and
005. A 24-nour composite sample consists of a minimum of four
effluent portions collected at equal time intervals representative
of a 24-hour operating day and combined proportional to flow or a
sample continuously collected proportional to flow over a 24-hour
operating aay.

-i. The permittee shall collect second and third 24-hour composite
samples for use during 24-hour renewals of each dilution concen-
tration for each test. The permittee must collect the 24-hour
composite samples such that the effluent samples are representa-
tive of any periodic episode of chlonnation, biocide usage or
other potentially toxic substance discharged on an intermittent
basis.

*ii. The permittee must collect the 24-hour composite samples so that
the maximum nolding time for any effluent sample shall not exceed
72 hours. The permittee must have initiated the toxicity test
within 36 hours after the collection of the last portion of the
f-rst 24-hour composite sample. Samples shall be chilled to 4 de-
grees Centigrade during collection, shipping and/or storage.

xv If the flow from the outfall(s) being tested ceases during the
collection of effluent samples, the requirements for the minimum
numoer of effluent samples, the minimum number of effluent por-
tions and the sample holding time are waived during that sampling
period. However, the permittee must collect an effluent composite
sample volume during the period of discharge that is sufficient to
complete the required toxicity tests with daily renewal of efflu-
ent. When possible, the effluent samples used for the toxicity
tescs shall be collected on separate days if the discharge occurs
over multiple days. The effluent composite sample collection
duration and the static renewal protocol associated with the



PERMIT 'i0. NM0022306_______________________________PAGE 6 OF PART II
abbreviated sample collection must be documented in the full
report required in item 4. of this section.

»

4. REPORTING

a . The permittee shall prepare a full report of the results of all tests
conducted pursuant to this section in accordance with the Report
Preparation Section of "Short-Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to Freshwater Organisms",
'EPA/600/4-89/001,'or the most current publication, for every valid or
invalid toxicity test initiated whether carried to completion or not.
The permittee shall retain each full report pursuant to the provisions
of Part III C. of this^permit. The permittee shall submit full reports
only upon the specific ffequest of the Agency. )

b . The permittee shall submit the results of each valid toxicity test on
the subsequent monthly DMR for that reporting period in accordance with
Part III. D . of this permit, as follows:

Pimephales promelas (Fathead Minnow)
If the Fathead minnow No Observed Effect Concentration (MOEC) for
survival is less than the 22% effluent dilution, enter a " I " ;
oinerwise, enter a " O " . Parameter No. TLP6C.

-i. Report the Fathead minnow NOEC value for survival. Parameter
No. 70P6C.

i*^ Report the Fathead minnow NOEC value for growth,
Parameter No TPP6C

-/ Report the % coefficient of variation (Largest of low flow and
control Dilutions), Parameter No. TQP6C.

Cerrodaphnia duoia
i If the Cenodaohnia dubia NOEC for survival is less than the 22%

effluent dilution, enter a " I " ; otherwise, enter a " O " . Parameter
NO TLP3B

11. Report the Cenodaohnia dubia NOEC value for survival,
Parameter No. TOP3B.

-11. Report the Cenodaphnia dubia NOEC value for reproduction,
Parameter No. TPP3B.

iv. Report the % coefficient of variation (Largest of low flow and
control dilutions). Parameter No. TQP3B.

F. TOXICITY REDUCTION EVALUATION

1 . Within ninety ( 9 0 ) days OF CONFIRMING LETHALITY IN THE RETESTS, the
permittee shall submit a TRE Action Plan and Schedule for conducting a
Toxicity Reduction Evaluation ( T R E ) . The THE Action Plan shall specify
the approach and methodology to be used in performing the TRE. A
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Toxi.ci.ty Reduction Evaluation is an investigation intended to determine
those actions necessary to achieve compliance with water quality-based
effluent limits by reducing an effluent's toxicity to an acceptable
level. A TRE is defined as a step-wise process which combines toxicity
testing and analyses of the physical and chemical characteristics of a
toxic effluent to identify the constituents causing effluent toxicity
and/or treatment methods which will reduce the effluent toxicity. The
TRE Action Plan shall lead to the successful elimination of effluent
toxicity at the low flow dilution and include the following:
a Specific Activities. The plan shall detail the specific approach

the permittee intends to utilize in conducting the TRE. The
approach may include toxicity characterizations, identifications
and confirmation activities, source evaluation, treatability
studies, or alternative approaches. When the permittee conducts
Toxicity Characterization Procedures the permittee shall perform
multiple characterizations and follow the procedures specified in
the documents "Methods for Aquatic Toxicity Identification Evalua-
tions: Phase I Toxicity Characterization Procedures" (EPA-600/6-
91/003) and •Toxicity Identification Evaluation: Characterization
of Chronically Toxic Effluents, Phase I" (EPA-600/6-91/005), or
alternate procedures When the permittee conducts Toxicity Identi-
fication Evaluations and Confirmations, the permittee shall
perform multiple identifications and follow the methods specified
in the documents "Methods for Aquatic Toxi.ci.ty Identification
Evaluations, Phase II Toxicity Identification Procedures' (EPA/60-
0/3-88/035) and "Methods for Aquatic Toxicity Identification
Evaluations, Phase III Toxicity Confirmation Procedures" (EPA/600-
/3-88/036), as appropriate;
The documents referenced above may be obtained through the
National Technical Information Service (NTIS) by phone at
( 7 0 3 ) 487-4650, or by writing:

U S Oepartmeni of Commerce
National Technical Information Service
5285 Port Royal Road
Springfield, Va. 22161

b. Sampling Plan ( e . g . , locations, methods, holding times,chain of custody, preservation, e t c . ) . The effluent sample volume
collected for ail tests shall be adequate to perform the toxicity
test, toxicity characterization, identification and confirmation
procedures, and conduce chemical specific analyses when a probable
toxicant has been identified;
Where the permittee nas identified or suspects specific
poilutant(s) and/or source(s) of effluent toxicity, the permittee
shall conduct, concurrent with toxicity testing, chemical specific
analyses for the identified and/or suspected pollutant(s) and/or
source(s) of effluent toxicity. Where lethality was demonstrated
within 48 hours of test initiation, each 24 hour composite sample
shall be analyzed independently. Otherwise the permittee may
substitute a composite sample, comprised of equal portions of the
individual 24 hour composite samples, for the chemical specific
analysis;

c. Quality Assurance Plan ( e . g . , QA/QC implementation, corrective ac-
tions, e t c . ) , and

d. Project Organization ( e g . , project staff, project manager,
consulting services, e t c . ) .
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2 . The permittee shall initiate the THE Action Plan within thirty ( 3 0 ) days

of plan and schedule suomittai. The permittee shall assume all risks for
failure to achieve the required toxicity reduction.

3 . The permittee shall submit a quarterly THE Activities Report, with the
discharge Monitoring Report in the months of January, April, July and
October, containing information on toxicity reduction evaluation activi-
ties including-
a any data and/or suostantiating documentation which identifies the

poliutant(s) and/or source(s) of effluent toxicity;
o any studies/evaluations and results on the treatability of the

facility's effluent toxicity; and
c. any data which identifies effluent toxicity control mechanisms

that will reduce effluent toxicity to the level necessary to meet
no lethality at the critical low flow effluent concentration.

A copy of the TRE Activities Report shall be also be submitted to the
New Mexico Environment Department.

4. The permittee shall submit a Final Report on Toxicitv Reduction Evalua-
tion Activities no later than twenty-eight (28) months from confirming
-ethality in the retests, »/nich provides information pertaining to the
specific control mechanism selected that will, when implemented, result
^.n reduction of effluent toxicity to no lethality at the critical low
flow effluent concentration. The report will also provide a specific
corrective action schedule for implementing the selected control
mechanism.
A copy of the Final Report on Toxicitv Reduction Evaluation Activxt.i.ea
shall aiso oe submitted to the New Mexico Environment Department.



veied the g iaf f i t i with a white
Wednesday morning and will ap-

v stucco
graffiti included obscenities and
s denouncing Gov Gary Johnson,
ving of a mushroom and the
"Legalise hemp," and the phrase

^a Fiesta "
Capitol normally has security of-
on duty through mid-evening and
is a maintenance worker in the
g through the night Stuart Blue-

stone of the Legislative Council Service,
which runs the building, said that in re-
sponse to the graffiti, the Capitol will be
protected with around the-clock secu-
rity at least through this weekend's Fi-
esta de Santa Fe celebration

"And we're going to continue to ds-
sess what to do from here on out," Blue-
stone said

One of the phrases sprayed on the
building was, "Death to the gov Ha ha "
A state police spokesman said investiga-

tors take all possible threats against the
governor seriously and that the graffiti
incident will be- investigated, but that
there would be no change in operations
of the governor's security detail

the anti Johnson slogans coupled
with the reference to Fiesta produced
speculation around the Roundhouse that
the vandalism may have been a reaction
to Johnson's decision to break tradition
and not allow state workers the after-
noon off on Friday, the first day of Fi-

esta weekend, or complaints that he is
not attending enough Fiesta events '

A spokeswoman for Johnson said the
governor was appalled by the graffiti
but "doesn't believe in any way that a
state employee would be responsible "
Johnson did not see the graffiti before it
was covered, his staff said The gover-
nor's office has received a few calls on
his cancellation of state workers' time
off for Fiesta, with most of them against
Johnson's move, the staff said i

URGE OF GLOOM U.S. agency
eased policy• * - ' » «y, ^^.'wJr't u^a^to OK brid

this month A hearing is sc
uled before Judge M«tha
Vasquez today in Santa Fe • \ i

By KEITH EAST-HOUSE
The New Mexican

The coalition believes the W(
A 1Q94 TI S Fi';h anrl Wi ld l i f p fnot IOPP br'fl"" t" h" h,,,



all the evil, gloom, doom and
misery we^nto one man, Dr
Vincent Z^^ra

His hair turned orange, he
grew as tall as a 10-story
building, and when he spoke,
his voice was deafening

Wherever he went he spread
gloom and doom, there was
panic in the streets

Finally they forced him out
of town So Dr Zozobra went
away to Santa Fe, New Mexico
What he didn't know was that
his "friends" had warned the ,
New Mexicans that he was
coming They hid with their
torches and all manner of
weaponry When he entered the
town they ambushed him from
every side He was tied, staked,
and burned to the ground All
gloom and doom left them for
that year'

So now, every year we make
a replica of Zozobra and burn it
to celebrate the end of Dr
Vincent Zozubrd

By Amy Applewhite
Long ago, at the beginning of

this century, a child was born
He was cheerful, quick and
constantly laughing His face
was framed with auburn curls
and his deep blue eyes were
always twinkling It was said
there was never such a

Jim Iplotti spray paint* the 3A95 Zozobra's lips Wednesday night at the 4-H warehouce Zozobra will be
, burned Fddayat dusk (n 9 celebration at Ft Marcy Park

beautiful baby HurpaifeiftsJi ^ •
loved hipi dearly and provided
for him well He grew up to be
a delightful child He worked
hard in school and was loved by
both his teachers'and '
classmates • ^ ^ ''^

One day the boy was seen "' '
sitting in a tree talking to a
woman below It as said that
she suffered from leprosy
underneath the heavy veil
around her head No one knows
quite what she told the boy, but '
some say she cast an evil spell
on him Others say she to(d him
a dreadful story Some people
deny they even spoke and
uphold the theory that she

Ray Valdez, left, president of Zozobra Ino, works earlier thia week
Please see ZOZOBRA, Page B 3 with Karia NIemI to stuff the body of this year's Old Man Gloom

Questa molybdenum mine may reopen
molybdenum mine "to gain access to under
ground mining areas and do repairs," Shoe-
maker said Wednesday Molybdenum is an
alloy used for hardening steel

By CATHERINE WALSH
For The New Mexican

TAOS — By mid-1996, Molycorp Inc in
Questa could be employing 225 to 250 people
and meeting an annual payroll of $10 million,
according to David Shoemaker, the compa-

Jiy's line manager________^
Sixteen Molycorp employees and 40 con-

tract workers are currently working at the

group dedicated to protecting New Mexico's
rivers said it will challenge Molycorp's
plans Amigos Bravos blames Molycorp for
turning the Red River into "a dead river "

"The Red River was once a blue ribbon
trout fishery," said Brian Shields, co direc
tor of Amigos Bravos "The fish disappeared
during the same 10 years that the mine ex-

Molycorp's plans for reopening the mine
and reclaiming the land around it will be dis-
cussed during a public hearing at the Questa
Village Council Chambers, at 5 30 p m to-
day The purpose of the hearing is to allow
public comment on Molycorp's request for
an operating permit But an environmental Please see MINE, Page B 3

A San Juan Pueblo i
Tuesday night from a si
shot wound to the ches
Espanola man was bein
Santa Fe County Deten
ter, charged with his mi

Ted Martinez, 28,^
Tuesday at the Westen
Motel on U S 84-285 in
Police say Gilbert Ohlei
Martinez when he an.
others attacked motel
Kenneth Sharp

The criminal complai
the case states that C
police the incident begc
bunch of guys jumpe
guy on the north side i
tel " It goes on to say
male, who said the ma
boyfriend, ran to the d
motel office and yellei
to call the police

Sharp went outside .1
group to leave, the n
and several qf the men
him

At that point, Ohien,
motel employee wh<
room there with his
and son, came out of
with Sharp's 357 M
volver He told the a'
leave Sharp alone, and
didn't, he fired a sh»
Martinez in the left up

Sharp concurred w
account, and added t
struck wyin^heer
then hean| thef^t
Martinez I

Accordm
Ohien "ca



ampletely empty of
i belongings He had run away
Two years later, he. appeared

in the small town of Santa Fe
When questioned about his back-
ground he answered only that his
name was Zozobra

He walked the streets of Santa
Fe at nisht, wailing with sorrow
When tne sun rose, he would re-
treat to his small house to hide
from the people of the town
Some curious children would
peek through the shutters of the
house but there wasn't much to
see The rooms were empty and
dusty There were streaks on the

MINE

ming pool and swam tor hours.
He went and showered at the
swimming pool. put shampoo in
his hair and put what he thought
was conditioner. When he looked
at the bottle it said chlorine

His mother picked him up and
said, "what happened to your
hair5" He said, "nothing, why5"
She said "look in the mirror."

When he got home he looked in
the mirror and his hair had
turned green. He did not want to
go to school because he knew
that the kids would make fun of
him, but his mother made him go
to school So he took a hat to wear

hair would turn a difi
He finally came on

nty and started cha
and Jumping all ov^
Almost everything:
fire. With every step he took, the
earth would shake, and suddenly
he started on fire. He moaned
and groaned and screamed until
he fell to pieces. There were only
about 100 people to tell the tale.

Bereavement Support Qroup
sponsored by

BERARDINEUJ MORTUARY
Free cmd open to the public

For information 983.7448

Continued from Page B-l

panded — between the late '60s
and the late 70s."

Without pressure put on Moly-
corp, the mine "could weasel out
of the reclamation required by
New Mexico's mining law," said
Sawme Moms, co-director of
Amigos Bravos.

The mine which once em-
ployed 800 people at its peak
could now use its resources to re-
claim 3,200 acres of disturbed
land. Moms said. "A lot of jobs
could be provided if Molycorp
would employ people to clean up
its mess," she said.

But Shoemaker said problems
with the Red River have existed
for "thousands and millions of
years.

"They're not just attributable
to the mine," he said.

Molycorp will work with the lo-
cal community and the environ-
mental community on these is-
sues, Shoemaker said.
^ The closing of Molycorp mine
in December 1991 was devastat-
ing to the Taos County economy.

The skeleton crew that worked at
the closed mine could do Little to
prevent the flooding that oc-
curred in the mine over the last
few years. In December Moly-

corp announced that it had in-
stalled additional pumping equip-
ment underground.

"We wanted to hasten the re-
moval of water in case we de-
cided to re-open the mine," said
Art Bentley, a spokesperson for
Unocal, the Los Angeles-based
parent company of Molycorp.

In early August, Unocal con-
firmed that it was continuing
start-up activities at Molycorp
and that it hoped to reopen the
mine sometime in 1996.
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1.0 LNTRODUCTION AND SUMMARY

1.1 INTRODUCTION

The Molvcorp molybdenum mine is located on the western slope of the Taos Range of
the Sangre de Cnsto Mountains. Taos County in north-central New Mexico (Figure 1) The
Mine •\rriJ lies norh or the Red River and Slate Highway 38 which connects the mine area
with the Town ot Red River (6 miles to the east} and the Town ot Questa (6 miles to the west)
For the purposes ot this report the study area has been defined as the Mine Area, which
consists ot extraction, processing, and rock-waste deposition activities The significant
features associated with the Mine Area are shown on Figure 2

Mining for molybdenum began in the Questa area between 1916 to 1920 The nature
ot mining activities progressed form the original underground workings to open-pit operations
(beginning in 1964-65) and back to the more recent underground mining (beginning in 1979-
1983) Mine waste-rock dumps were emplaced during the 1970s and 1980s when the open pit
was excavated The mine went on temporary standby status in 1986 until economic conditions
imorove tor the molybdenum market Mine dewatermg resumed in July 1994 in anticipation
or potential reactivation of mining activities

The Molvcoro mining operations have been both extractive in nature (the Mine Area)
and simultaneously deposnional (.the Mine Area wasie-rock dumps and the Tailings Area)
Large-scale extractive or depositional activities normally will have an impact on a natural
environment Molycorp has been both proactive and responsive to examination of the
environmental impacts resulting trom their activities In the Mine Area. any adverse water-
quality impacts are exacerbated it not exceeded, by natural impacts (e g -acid runoff from
hydroihermal scars) Water-quality data from several sources, including the Red River sewage
treatment plant well Hanson Creek and Hot-N-Tot Creek indicate significant natural
contributions to surface-water and ground-water quality degradation

In 1989. Molycorp retained the services of South Pass Resources. Inc. (SPRI) to
evaluate impacts of past and present Molycorp operations on ground-water and surface-water
quality The dominant environmental concerns are two-fold

• What impacts, if any, have mining operations had on surface-water (Red River)
or ground-water quality ^

• What percentage of any surface-water or ground-water quality degradation is
from natural (versus mining-related) sources7
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These issues are under study by consultants currently retained by Molycorp (including
SPRI Vai l Engineering, and Steffen Robenson & Kirsien) Previous studies by SPRI, Dames
and Moore Harding-Lawson. Water Resource Associates Geocon, Vail and Associates,
ENSR and others have tocused on definition ot the geologic, hydrogeologic, water quality,
and hydroloeic characteristics in and about the Molycorp facilities Of particular emphasis has
been definition ot those naturally-occurring physical and chemical parameters that control real
or potential contaminant migration pathways and concentrations

SPRI's most recent (Summer and Fall 1994) activities have involved the design.
installation, and testing of 12 new monitor wells in the Mine Area This report presents a
detailed discussion of the results of the 1994 investigation, and of previous investigations, and
an evaluation of recent geologic, hydrogeologic. and water-quality data

1.2 SUMMARY OF FALL 1994 AND PREVIOUS INVESTIGATIONS

Beginning on July 11, 1994, SPRI o\erviewed the design, installation, and testing of
12 new monitor/extraction wells in the Mine Area The purpose of this investigation was to

• characterize the water quality ot naturallv occurring ground water and seeps and
.or'pare these d-ita 'o seepace '•rom mining aciiMties and

• characterize the geologic controls on fluid movement

In addition the drawdown associated with the cone of depression trom dewatenng of
the mine is being monitored within the newly-installed wells It will take a year or more ot
moruiormg before drawdown rates can be Quantified some additional monitor wells may be
required

The wells that were installed during the 1994 investigation, and the details of their
installation and testing, are summarized below The locations of these wells and other wells
installed in the Mine Area are shown on Figure 2

2
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Monitor/Extraction Wells Installed in Mine Area
July/August 1994

Well No.
MMW-2
M.MW-3 . 145 ' 6 5 - 1 1 5
MMW-7

M.MW-8A | 161 125-161
MMW-8B | 129

MMW-10A

MMW-10B
MMW-10C 50
MMW-11 i 185

MMW-13
\IM\\-14 ! 75

MM\V-16 98

Total Depth
(feet)

68

161 86-161

144

189

148

Screened Interval
(feet)

38 -58

6 7 - 1 1 7

79 - 130

133 - 189
3 1 5 - 5 0
145 - 185

105 - 148
4 8 - 7 5

45 -98

Well Completed In
mudflow

andesite bedrock
andesite bedrock
andesite bedrock

mudflow
alluvial gravel/

sand overlying quartz
monzonite bedrock

quartz monzonite bedrock
mudflow

quartz monzonite bedrock
sandy gravel, gravelly sand
overlvina quartz monzonite

sandy gravel
gravelly sand
sandy gravel
gravelly sand

overlving lisht arev granite

-\ partial listing ot the other monitor and extraction wells in the Mine Area that pre-
date SPRI field activities are summarized below (Note a complete list of all wells located in
the study area is unknown at this time )

Other Wells Located in the Mine Area
(Partial Listing)

Well No.
Mill Well 1A-1
Mill Well No 1
Columbine No 1
Columbine No 2

Columbine No 1 rednll

Total Depth (feet)
176
150
89
140
153

Year Installed
1977
1962
1965
1965
1971
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2.0 GEOLOGY AND HYDROGEOLOGY

2.1 GENERAL GEOLOGIC SETTING

The major sources of geologic data for the Questa iMine area are Schilling (1956),
Rehng (1969) Lipman (1981), Booksrrom (1981) and numerous unpublished maps. cross-
seitions and reports bv Molycorp geologists \ (-ommon thread to all of these geologic
studies is that the mineralization at Quesia was related to Tertiary magnetism and
hvdrothermal solutions focused along an east- to northeast-trending structural zone This
structural zone is variously interpreted as pan of a graben (Schilling, 1956), as a zone of
intense faulting (called the Red River Structural Zone by Rehng, 1969), and the southern pan
of the outer ring fracture zone that formed the outer wall of the Questa caldera (Lipmann,
1981 Booksirom, 1981)

The development of the caldera and the associated volcanic and intrusive rocks was a
late Oligocene to Middle Miocene event (27 2 to 22 million years before present) that was
concurrent to and overlapped the regional ntting associated with the Rio Grande Rift System
The range-bounding high-angle fault along the \vesi side of the Sangre de Cnsto Mountains
(about 5 miles west of the mine) is related to regional extension across the Rio Grande Rift and
me uDlir- ot the range in Mid-Teniarv time •\[ iridbt ine later movements along this range-
tront tauit are younger than the caldera structure because the outer ring fracture zone is
truncated by the range-front fault

2.2 MINE AREA GEOLOGY AND HYDROGEOLOGY

Geology

The Mine Area is composed of Pre-Cambnan igneous, metasedimentary, metavolcamc,
and other meiamorphic rocks, overlain by a thick sequence of Tertiary ashflow tuffs and
andesitic lava flows These rock types have been intruded by granitic rocks, forming dikes,
and elongated intrusions Mineralized quartz veins m the Mine Aplite (i e , finely crystalline
granite) and in the adjacent intruded volcamcs were formed during a late magmatic, post-
caldera hydrothermal stage The Mme Area is within a northeast- to east-trending structural
rift zone that forms the south side of the Questa caldera This structural rift zone contains
numerous dikes and mineral veins Fractures and fault discontinuities are widely varied, as
illustrated on a geologic cross-section (Figure 3). and include

• high-angle faults and joints.
• low-angle faults, and

4
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• Lontact-zone fractures between ditferent rock units

The mined ore deposits consist of molybdenite-bearing quartz veins

Hycirogeology

In the Mine Area. the most significant controls to fluid movement appear to be
preferred channels within mud flows location and degree of geologic discontinuities (faults
joints fractures), man-made fluctuations of the water table north of the Red River, and
hydraulic conductivity differences between mine waste-rock, bedrock, and valley-fill (mudflow
or alluvium) Water-quality degradation of the Red River in the Mine Area has been found to
be heavily controlled by natural processes and is influenced locally from byproducts of
minme

Hydrogeologic units include a basement (Pre-Cambnan) aquitard overlain by volcanics
andbedimentary rock aquifers^ and/or galley-fill mudflow and alluvial valley-fill aquifers \
Hydrothermal scar materials of low hydraulic conductivity are scattered over the area Mine
waste dumps contain perched aquifers

The natural ground-water gradients are toward the Red River Mine dewatermg
oceranons have created a cone ofdeoression around the underground mine workings The
primary hvdrologic linkage between up-gradient sources and the river is the fan delta deposits
at the mouths ot tributary canvons at Caoulm Canvon and Sugar Shack South The 12
monitor'e\traction wells installed by SPRI in Fall 1994 were screened in fan delta and bedrock
aquirers and were constructed at sites near the mouths of tributary canyons to evaluate these
linkages Water-quality sampling and water-level measurements were made in cooperation
wnh the New Mexico Environmental Improvement Department (EID) in November 1994

In the Mme Area, low pH. high total dissolved solids (TDS), and high sulfate
characterize the natural springs and seeps as well as surface water in drainages crossmg
hydrothermal scar areas Analytical results ot water quality sampling along and adjacent to the
Red River indicates both natural and mine-related seepage affect the water quality of the Red
River Deep underground mine water has a slightly alkaline pH plus slightly elevated levels of
TDS and sulfate

Water in the unsaturaied zone water in the perched-water zones, and ground water
move from sources to discharge points Sources of this water are both natural and nune-
related infiltration, surface run-off, and seepage from natural springs and mine-constructed
waste-rock piles The discharge points consist of the deep underground mine, the Red River,
and (via slurry line) the Tailings Area ponds Water that arrives at the discharge points
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(-onsists ot natural acidic drainage mixed w i t h v a r y i n g amounts ofwaste-rock dump-related
water

Naturallv acidic waters have been in transit through the same system excluding
seepage barriers tor thousands of years as is evident trom limonue -cemented alluvial and
mudflow deposits

Perched water can form near the base ot the waste-rock dumps Perched water can
also form in zones of fractured bedrock above the main water table and above clay intervals in
the valley-fill Bedrock seeps such as the seeps at Cabin Springs near the river, may be from
a perched bedrock zone

Dewatenng of the new underground mine (1979 to 1992 and resumed in July 1994) has<
created a cone of depression that appears to extend in some places to the Red River The
original cone of depression may have captured much of the natural and mine-related discharge
However. Capulm Canyon appears to lie outside the zone of influence of dewatenng Also,
the Cabin Spring seepage (which may be perched) may not be impacted by the dewatenng
cone of depression

The impact of the current mine dewatenng on recharge ot mine-related seepage to the
Red River cannot be properly evaluated u'-'t'l aper at 'east ore \ear of data collection including
monthly water-level measurements and quarterly water-quality analysis (similar to data
collection of November 1994) Bladder pumps were used to collect water-quality samples at
all of the mine monitor/extraction wells because (with some exception) the wells appear to be
low yield (less than a few gallons per mmuie) The known exceptions are MMW-11 (bedrock
well in a fracture zone), which pumped at a rate of more than 60 gpm, and MMW-10A
(valley-fill well) which pumped at 140 gpm with 3 feet of drawdown Because the existing
extraction wells in the Mine Area tend to be low-yield wells, their capacity to control seepage
by pumping is limited

Appendices A and B contain more detailed discussions of the Mine Area geology and
hydrogeology Appendix C contains geologic logs for wells emplaced during SPRTs 1994
investigation Appendix D contains data and discussions on water quality
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3.0 RESULTS ANT) DISCUSSION OF SPRI
SUMMER/FALL 1994 FIELD ACTIVITIES

3.1 WELL EMPLACEiVIENTS

To identify and evaluate the presence ot potential hydrogeologic connections between
[he waste-rock dumps, down-gradient aquiters, and the Red River, aerial photographs were
used to locate the monitor/extraction wells as close as possible to the pre-1963 valley bottom
[In a number of areas, waste-rock dumps and/or mine cut-and-fill operations have
subsequently covered these drainages The tan delta deposits (alluvial sediments and mudflow
deposits, collectively called the valle\-fill aquifer) occur at the mouths of tributary valleys to
the Red River (see Figure 4) ]

The equipment used to drill the monitor/extraction wells consisted of a casing drive
system using 8-inch and 12-inch inside diameter (ID) threaded drive casing A casing drive
shoe was attached to the base ot the casing driver and remained at the bottom of the cased hole
after hydraulic Jacks extracted the drive casing Well construction and placement of annular
materials were accomplished inside the dn'.e casing, limiting the well casing to 8 inches or
less inside the 12-inch drive casing and 6 inches or less inside the 8-inch drive casing A
downhole air hammer and hammer bit were used to drill through boulders and bedrock The
drill equipment consisted of a 15W Gardner Denver Tophead drive chain pulldown drill rig,
water truck pipe truck air compressor truck (primary), tag-along air compressor (secondary).
and hvdraulic jacks truck

•\11 wells that had water in the borehole were developed by either pneumatic downhole
bladder pump, bailing, or electric submersible pump Low-yield wells were pumped using the
pneumatic bladder pumps (for their design protections against pump bumup) The medium-
yield wells were pumped by continuous bailing with an 18-gallon bailer The bailmg
operation used a hydraulic powered 5T Smeal pump truck to raise and lower the bailer
Bailing rates were adjusted to fit each well s yield so as to allow for baildown without undue
interruption of the extraction rate High-yield wells were pumped with either one horsepower
(hp) or 5 hp electric submersible well pumps The actual high-end pumping rate vaned with
head considerations, but the 5 hp pump would usually pump up to 50 gallons per minute

When the locations of the monitor wells were established and surveyed for elevation by
Molycorp staff, elevations for wells with protruding casing vaults were taken at the top of the
casing and elevations for wells with flush-mounted vaults were taken at the top of the cement
pad All measuring point elevations have been corrected to read from the top of the cement
pad
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3.2 WATER LEVELS AND HYDRAULIC CONNECTIONS

SPRI overviewed the installation or 12 new monitor wells during the 1994 investigation
(refer to Figures 2 and 10 for locations) These wells and their hydrologic characteristics are
described below

Wells MMW-14 and MMW-16

These wells, which are located in the fan delta or valley-fill deposits and the
immediately underlying bedrock opposite the Sulphur Gulch and Spring Gulch area, are
dry The open pit (Sulphur Gulch) and the decline that passes under lower Sulphur
Gulch may capture most of the discharge from the drainage basin (These wells are not
deep enough to intersect the cone ot depression if it extends into this area )

Well MMW-13

This well was drilled opposite the Middle Dump and extended initially into
bedrock (25 feet) it was completed as a valley-fill well since the bedrock was dry It
is difficult to distinguish reworked valley-fill from in-situ valley-fill by drill cuttings
alone Benns were constructed across the lower pans of some tributary valleys prior
to dump construction Lsmg ele\auons tor the pre-benn surface from the 1963 USGS
topographic map (Questa NM 7 5 Minute Quadrangle Map) and more recent mine
topographic maps, the upper 50 to 70 teet ot sandy gravel at MMW-13 appear to be
berm material The lower 15 feet ot the valley-fill was saturated The water-level
elevation at this well is low (7 963 feet) when compared to the stream bed elevation
opposite the well (7 990 to 8 000 feet) This water-level elevation has changed less
than 1 0 foot over the five-month period since construction The water level will
continue to be monitored for evidence of additional drawdown related to the mine cone
of depression

wells vrvrvv-iOA. B. c

These wells are located below the toe of Sugar Shack South Dump The
elevation of the Red River opposite these wells is between 7,910 and 7,920 feet. The
water quality of Portal Springs (a series of river bank seeps along the north side of the
nver) is commensurate with natural acidic sources and/or waste-rock dumps The
eastern most seep (located JUSI west of the MMW-10 wells) has an estimated elevation
of 7,915 feet As discussed later in this section, these seeps ?- believed to represent
the top of the poieniiometric surface at the river Water-level elevations at the three
MMW-10 wells are slightly above 7,917 feet
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Monitor well MMW-10-X is screened in [he lower part of the valley-fill,
immediately above bedrock The borehole log indicates thai the fill here is a mixture
of fluvial sands and gravel and mudflow deposits Clay beds interbedded in the valley-
fill probably resulted from deposition in lakes formed behind contemporaneous
mudflows that blocked the Red River Valley The aquifer test results discussed in
Section 3 3 indicate thai this well , it fully stressed, may produce several hundred
gallons per minute from the saturated sands and gravels

MMW-10B is screened in bedrock JUS! below the valley-fill, but the water-level
elevation (7 917 feet) is 112 feet above the contact, indicative of a strong upward
gradient This water-level elevation is close to that of the two valley-fill wells which,
since the bedrock is highly fractured below the fill. could also be interpreted to mean
thai the fill and the shallow bedrock are in hydraulic continuity As discussed in
Section 3 3, the aquifer test ai MMW'lOA established some hydraulic connection
between the valley-fill aquifer and the underlying bedrock aquifer (MMW-10B) because
both wells gave drawdown effects during the test The head relationship between the
valley-fill and the bedrock aquirers may have a seasonal component with higher heads
in the bedrock during spring recharge

MMW-10C is screened in the upper pan of the valley-fill, just above a thick
Jay bed II is conceivable that MMW-10C intercepts a perched zone, and the
configuration of the perched water table is not dependent on the main water table A
more likely e\planauon is that the clay beds (JUS! below the total depth for MMW-10C)
retarded »enical flow and because ot the short duration of the aquifer test (100
minutes) there was very little drawdown at MMW-10C An interpretation is that
MMW-10C and MMW-10A are pan of a continuous zone of saturation and that the
clay bed is the cause of the lack ot response during the aquifer test

WcllMMW.ll

MMW-11 was completed in the upper part of the bedrock aquifer, just south of
the toe of Sugar Shack South Dump During the drilling of this well, the lower part of
the dump material was described as moist, but free water (described as dark turbid
water) did not appear until 93 feet This description corresponds with the base of the
dump material Immediately underlying the dump material is a thin sandy gravel
followed by 10 feet of gravelly clay Small amounts of water [a few gallons per minute
(gpm)] were reportedly produced throughout the valley-fill, but because a mixture of
foam and water was being injected during drilling, the extent of saturation in the
valley-fill is unknown It is possible that the water at 93 feet infiltrated from the
overlying dump material and represents a thin perched zone The water-level elevation
for the bedrock aquifer at MMW-11 is 7,915 feet, or 58 feet above the valley-fill and
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bedrock contact This indicates a strong upward gradient which would be expected
near the zone of discharge in the Red River vallev The water-level elevation for the
valley-fill aquifer at MMW-11 is not known

During the development (using air lift) of MMW-11, the bedrock aquifer had a
pumping rate (Q) of 60 gpm with less than one (1) foot of drawdown (s) According to
Huntley ei al (1992), the use ot specific capacity formulas based on alluvial aquifer
studies can be used to estimate transmissivity (T) for fractured rock Using the
equation

-<r
where Q = 60 gpm

s = 1 foot, and
K = 38 9 [a conversion factor from Table 1

(Huntley et al , 1992), NOTE This
K is not equal to permeability]

-^

a iransmissivity (T) of 4 877 rx'/da\ i36 479 gpd/'rO was calculated (NOTE The
rector 10 conven trom n'/day to spa tt is 7 48 gallons/toot) This value contrasts with
90 000 epd/ft based on the standard alluvial equation estimate

r=[^i50o^
It is difficult to estimate hydraulic conductivity since the actual thickness of the

aquifer is not known If the thickness of bedrock aquifer open to the screen (40 feet) is
used. a maximum value for K would be 912 gpd/ft2 This value is close to the upper
limit for fractured igneous rock (Freeze and Cherry, 1979) and could be a significant
overestimation

MMW-11 may be located near the outer edge of the cone of depression Over
the last five months, corresponding with dewatenng of the underground mine, the
water level at this well has shown fluctuations of less than 0 5 foot

Figure 5 is a cross-section illustrating hydrogeologic relationships in the area of
Sugar Shack South
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Monitor well MMW-8A (screened in bedrock) and MMW-8B (screened in
alley-fill) are located on a fan delta deposit thai filled an unnamed tributary valley in

ihe area ot Shaft No 1 These wells are close to the river (within 250 feet) Water-
level elevations tor both wells are "<ithin the contour interval (10 feet) along the Red
River opposite the well It is not clear that the MMW-8 wells are within the cone of
depression Recharge from around 'vater beneath the river may balance discharge to
the dewaienng center keeping water levels ai about the same elevation Additional
monthly water-level measurements may help resolve the issue The bedrock well
(MMW-8A) has a slightly higher water level than the valley-fill well (MMW-8B),
indicating a weak upward gradient

Well MMW-7

This well (norm of Shaft No 1) was drilled to a depth of 161 feet and screened
'n bedrock The water level here is 8 029 feet, which is approximately 550 feet or
more above the current cone ot depression This well is screened in andesitic flow
rock characterized by a series ot low-angle norm-dipping faults (Figure 3) Drill
cuttings and drilling conditions indicated that the andesite is highly tractured The
coceniiomeinc water le\el here is aoo\e the vallev-fiH/bedrock contacts Vallev-fill
appeared to be unsaturated at MMW -7 and no perched zone within the fill was noted
MMW-7 appeared to have intercepted a perched zone within bedrock This perched
zone is confined to an interval of fractured rocks apparently associated with a series of
low-angle structures Figure 6 is a cross-section illustrating hydrogeological
relationships at the MMW-7 and MMW-8 wells

Upper Goathill Gulch drainage flows into the caved area With the level of
dewatermg maintained below me elevation of the Red River, no monitor wells were
constructed in the lower part of Goamill Gulch

Wells MMW.2 and MMW-3

Well MMW-2 (in valley-fill) and MMW-3 (in bedrock) were drilled in the fan
delta area in lower Capulm Canyon Figure 7 is a cross-section illustrating the
hydrogeologic relationships at MMW-2 and -3 Water-level elevations of these two
wells are 90 to 100 feet above the level of the Red River at the mouth of the canyon
These elevations, if connected to a stream bed elevation farther upstream, are indicative
of gaming conditions along the Red River Based on the number of springs and seeps
issuing from cutbanks along the river, me water table is likely to be at the stream bed.
There is a weak upward gradient from the bedrock to the valley-fill, however, the
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water quality of the valley-nil ground water at MMW-2 is much closer to that of the
surface flow in lower Capulin Cannon than to the water quality of the bedrock ground
water It also appears that the seeps near the conrluence of Capulin with the Red River
contain water that is chemically more similar to the valley-fill than the bedrock Lower
Capulin Canyon may be outside the influence of the dewatenng at the mine

Water Levels and the Red River

A number of the monitor wells show water-level elevations at or slightly below the
elevation of the river opposite the well Construction of a water-level contour map using data
collected in November 1994 from both the valley-fill and bedrock wells (head elevations are
very close for paired bedrock and valley-fill wells) revealed a cone of depression configuration
that included MMW-8A and -8B, MMW-11. and MMW-13 Monitor wells MMW-10A,
-10B, and -10C were considered to be outside the cone and related to a water table at or very
close 10 the elevation of the stream bed

A preliminary potentiometnc water-level map (Figure 8) shows a cone of depression
centered above the underground mine (The southern edge of this cone is being monitored by
the newly constructed wells ) A schematic of water-level changes in the area of the
underground mine is shown on Figure 9

3.3 AQUIFER TESTING

An aquiter test was conducted at MMW-10A at a pumping rate of 140 gpm (the pump
was not capable of a higher rate) Although drawdown and recovery tests were completed at
this rate the valley-fill aquifer was not stressed The drawdown leveled out after 10 minutes
of pumping at 10 5 feet, indicating recharge balanced discharge Transnussivity calculated
trom the aquifer test was considerably higher (123.200 gallons per day per foot - gpd/ft) than
thai calculated from me reco\ery test (.32.139 1 gpd/ft) Recharge during the aquifer test
strongly reduced the drawdown The hydraulic conductivity from the recovery results is about
300 gallons per day per square foot (gpd/ft') which is in the range of values reported for
sandy gravel During the aquifer tests, water levels were monitored at MMW-10B and
MMW-10C Water level declined 6 0 feet in the bedrock well (MMW-10B), which suggests
thai the fractured bedrock below the valley-fill is in hydraulic continuity with the fill
accounting for a common water level The continuity between the water-level at MMW-10C
and the other wells was thought to indicate continuous saturation from MMW-10C (total depth
58 feet) and the deeper wells MMW-10C did appear to experience some drawdown (less than
1 foot), and n is possible thai the change in depth-to-water at MMW-10C was a function of
changes in baromeinc pressure A perched zone above a clay unit may underlie MMW-10C
(with a water table independent of the deeper saturated zone) However, the clay may have
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normally carry some disseminated p\r i te Most ot the ore mineralization was in the aplite and
the andesite Mine waste-rock ranges trom rresh weakly altered rock to rock consisting
largely ot quartz clay and pynte (or its oxidized equivalent) Occasionally, rock fragments at
the toe ot the dump will disintegrate \er\ easily because of the growth of intergranular gypsum
precipitated from dump waters Qualitative observation of waste-rock piles indicates that
dump material ranges from clay to boulder sizes The dump material shows '*angle of repose"
layering resulting trom variations in time of the size fragments excavated Downward flow of
water in this unsacuraied environment should be enhanced by the angle of repose layering

B.2 GROUND-WATER RECHARGE

Factors to be evaluated in preparing estimates of ground-water recharge include
topography (elevation, degree of slope), surface material (outcrop, soil sediment), permeability
and run-off characteristics of surface material, bedrock conditions in terms of infiltration
characteristics, porosity, and hydraulic conductivity and climate (temperature, precipitation,
evaporation) Many of these parameters are not well defined in me Red River drainage area,
but there are sufficient data to make some estimates of a hydraulic connection between ground
water and the Red River

The mine operations are located nonn or the Red River Valley where elevations range
trom 7 581 feet on the Red River opposite Capulm Canyon to 10,812 feet at the ridge north ot
the open pit. resulting in a relict ot 3 221 reet Excluding the relatively narrow flat to gently
rolling valley floor most of the topograpny is composed of steep to very steep slopes that are
conducive to high rates ot runotf Major tributary canyons in the Mine Area have gradients
on the order of 600 to 800 feel per mile

The U S Soil Conservation Service (1982) defined four soil map units (as pan of their
soil survey of Taos County) in the Mine Area north of the Red River

• Two of the soil units (Rock Ouicrop/Ustorthentis Complex and Marosa Soil/Rock
Outcrop Complex) are described as gravelly and/or sandy loams These soils are
characterized by rapid to moderate run-off with high erosion potential Infiltration
(number of inches per hour that water percolates downward in the soil) ranges from
0 6 to 6 inches The soil units are described as complex because a significant
percentage of the map area consists of outcrops of igneous and metamorphic rocks
Vegetative cover consists of Douglas fir, Engelmann spruce, and Ponderosa pine
with an understory of Gambel oak. mountain brome, kmnikinmck. Kentucky
bluegrass, Arizona fescue, and whortleberry

• The third soil unit (Rock Ouicrop/Badland Type) is associated with the
hydrothermal scars and underlies much of the area north of the Red River
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(Appendix A) This soil is described as extremely acidic (pH <4 5) It occurs
along portions of all ot the major drainages (Capulin. Goathill, Spring & Sulphur
Gulch) Typicallv slopes are steep and are nearly barren of vegetation The Soil
Conservation Service characterizes this unit as a soil that generates increasing
sediment loads to tributary drainage as precipitation increases (very high run-off
and erosion potential) Drainages that intersect the hydrothermal scar areas
typically have mudflow deposits near their confluence with the Red River

• The fourth soil unit (Cumulii Hoplobenolls) covers parts ot the main valley floor
It generally consists ot stratified gravelly sandy loams and gravelly clays
Infiltration of the soil is slow to moderate (0 2 to 2 inches per hour) Periodic
flooding is the chief hazard here

Rainfall estimates related to elevation and soil units in the Mine Area were prepared by
the U S Soil Conservation Service (1982) For the lower elevation, below 9,000 feet. the
annual precipitation is 18 inches, between 9,000 to 11 000 feet, annual precipitation is 35
inches In its report the U S Soil Conservation Service indicates that annual snowfall can
exceed 100 inches in the mountains Schilling (1956) had estimated 21 inches of annual
precipitation for the same area The bulk ot the precipitation is winter snowfall with some
thunderstorm coniriouc.on uLring niri summer months The average annual temperature is 40°
to 423 Fahrenheit

Several authors have attempted to estimate the distribution of precipitation among run-
off evapoiranspiration. and ground-water recharge Wilson and Associates (1978) estimated
thai in the mountainous areas of northern New Mexico 3 to 10 inches of the precipitation
contributed to run-off and the balance was distributed between evapotranspiranon and recharge
to around water Vail Engineering (1989) measured the areas of drainage basins for the major
tributary to the RJO Grande including the Red River and calculated basin discharges from an
equation based on drainage basin area and average annual winter precipitation For the lower
Red River basin (Zwergle Dam east of the Town of Red River to the Questa Ranger Station
stream gauge). Vail calculated a discharge of 38 2 cubic feet per second (cfs) A review of
flow discharges measured over a 12-year period [U S Geological Survey (USGS) data in
Molycorp files for 1943 to 1955] shows that discharge ranges from 7 74 cfs to 262 5 cfs In
general, the higher flow rates occur in the April through July period and the lower rates over
the balance of the year Overall, this section of the Red River between the dam and the
Ranger Station appears to be a gaining stream with substantially higher flow discharge at the
downstream station

River accretion studies by the USGS (in October 1965 and in 1988) were referenced by
Smolka and Tague (1988) in their water quality survey of the Red River between Zwergle
Dam and the Fish Hatchery After correcting for tributary and diversion flows, they estimate
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that the net gains from ground water were 9 0 cts (1965) and 9 1 cfs (1988) between Zwergle
Dam and the Ranger Station gauge east of Questa The Molycorp mill was not in operation in
1965 or 1988 and was not a factor in the diversion calculations A review ot the 1943-1955
flow data (Molvcorp files) for these two gauges indicate that base How (ground-water
recharge) conditions ranged from 7 74 cts to 13 9 cfs (an average of 11 04 cfs) This data set
also shows that base How conditions are ivpicallv in December and January, and Smolka and
Tague's estimate tor net gain to ground water may be loo high Vail (1989) used USGS
stream flow data to estimate accretion to the Red River at rune locations from the Zwergle
Dam site to the Bear Canyon area (near the Questa Ranger Station gauge) The segment from
the Molycorp mill downstream to Bear Canyon is estimated to have an accretion of 6 6 cfs
Of this. 5 0 cts comes from Columbine Creek, which leaves 1 6 cfs related to recharge from
intermittent tributary drainages, seeps and springs along both sides of the rivers

Another approach to estimating drainage basin recharge to ground water utilizes the
Maxey and Eakien (1949) approach Their method estimates that 25 percent of the annual
precipitation over the Mine Area drainage basin could contribute to recharge Vail
Engineering (1989) calculated areas tor the Red River drainage basin and for the lower Red
River basin (from Zwergle Dam to the Ranger Station) Using an area of 83 24 square miles
at 25 percent of 21 inches annual precipitation (Schilling, 1956), the enure basin would
contribute 32 25 cfs to ground water That pan ot the entire drainage basin in the Mine Area
represents about 6 percent ot the total drainage basin On the assumption of a uniform
distribution of ground-water recharge <as an approximation), 1 94 cfs would be recharged to
the ground water Using Vail s (1989) estimate ot the square miles for discrete elevation
zones and 25 percent ot (he annual precipitation tor each zone as recharge results in a higher
estimate of 2 56 cts ground-water recharge tor the Mine Area drainage basin SPRI (1993b).
using a similar approach for the Mine Area drainage basin (Capuim Canyon to Spring &
Sulphur Gulch), calculated a ground-waier recharge of 1 45 cfs If a water balance is
assumed, this recharge equals accretion to the Red River

A faal approach to estimating recharge from ground water is to use the average of the
baseflow from the 1943 to 1955 flow data (11 04 cfs) as an estimate of the total ground-water
recharge for the basin Again, with the assumption of an uniform distribution'of recharge
throughout the basin, the Mine Area portion of the drainage basin (6 percent of total area)
would have contributed 0 66 cfs This value is considerably lower than the precipitation-based
estimates The lower recharge values will be used here because there may be less error for a
recharge estimate based on actual flow data than for estimates based on a precipitation
approximation

Vail Engineering's (1989) accretion study results in an estimate of 1 6 cfs of ground-
water recharge in the river from both sides of the segment opposite the mine This would
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result in about 0 8 cfs trom the north (mine side) of the river which is in tairly good
agreement with the base flow estimate

Molycorp records indicate when the deep underground mine was being developed.
dewatenng required between 250 and 500 gpm (0 57 to 1 14 cfs) The Smolka and Tague
(1988) accretion studv during the lime or mine development shows a net accretion to the
river from ground water of 9 0 cfs similar to the pre-mine accretion of 9 1 cfs in 1965
Taken ai face value, this suggests that the mine was dewatered trom the deeper pan of the
ground-water How system and did not appreciably, if at all reduce accretion to the river from
ground water The explanation for this is that most ot the ground-water recharge to the river
may have come from the upper pan ot the ground-water system In other words, the deep
mine was not directly in the recharge zone Schilling (1956), in his description of fracturing
in the Sulphur Gulch area, indicated that many of the fractures (particularly sheeting type of
fracturing related to contacts) tend to die out with depth More water was probably in storage
in the shallow, more open, and better interconnected fracture system close to the water table.
and mineralization combined with lithosiatic pressure effectively sealed much of the deeper
level fractures With lower hydraulic conductivity conditions at depth, a cone of depression
(probably steep-sided) would develop over the deep mine SPRI (1993b. 1994) concluded that
the cone probably did not e\tend to the river

The stability ot the water levels in the monitor wells over the last five months, despite
continuous dewatenng ot the underground mine (several hundred feet decline over the same
period), supports the interpretation that a steep cone ot depression occurs over the mine, and
thai the edge ot the cone is norm ot the n\er The wells close to the river could possibly be
recharged at a rate which balances any loss (.discharge) due to dewatenng Water-quality data
from 1994 sampling of the river and of the monitor wells, m terms of dilution affect, is
inconclusive because there is no historical water-quality data Concentrations of sulfate in well
water ranges from 700 to 1.300 mg/L while river water is typically less than 20 mg/L. As
water-quality samples are taken over the ne\t year. it may be possible to evaluate dilution
affecis. if any

B.3 PRE-MINE WATER-TABLE CONFIGURATION

Based on Molycorp data (obtained m 1993), dewaienng inflow for the older
underground workings and for the open pit ranged from 15 to 30 gpm, which are very low
flow rates However, anecdotal evidence from mine workers active at the open pit indicate
^Tat an extensive water control program was m operation during the development of the pit and
that these rates may be low If these areas were below the water table, such rates could only
be explained by very tight rock conditions in which virtually all the fractures were sealed
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Schilling s (1956) and Rehng's (1969) descriptions ot the tracture svstems and field
examination ot rock exposures in the same area indicate that open fractures exist (some
fracturing can be related to mine activities) It is also likely that these low flow rates can be
attributed to perched traccure water above a regional water table The deeper underground
workings dewaiered at 250 to 500 gpm [For comparison, Newmont's Gold Quarry Mine in
Nevada is in fractured sedimentary rock and dewaters at 50 000 gpm (Carnllo, 1993) ]
However if the fractures in a mineralized zone were partly sealed by mineralization/clay
gouge and. or poorly interconnected, then 500 gpm. even below the water table, would not be
unreasonable It is possible that the open pit and most of the older underground workings near
Sulphur Gulch (down to 7,800 to 7,900 feet) were above the regional water table and that the
inflows were trom perched water Currently, this inflow from the open pit and the older
underground mine drains though a borehole into the deeper mine workings

If the gaming stream model is used with the equipotential lines (contours of equal
water-level elevation) nearly normal to the flow direction of me river, such a contour surface
would allow for most of the old workings and the pit to be relatively dry and above the

(regional water table The Moly Tunnel (7 960 adit) would be ai the water table at an elevation
ot 8 000 feet Construction of the 7,960 adit did not produce much water and, therefore, the
8 000-foot water-level contour might have curved more to the norm This water-table surface
would ha\e a southwesterly gradient o f O 036 toot/fool in this verv simplified configuration
It the eauipotennal lines were parallel to the river most of the old workings and part of the
open pit would have been below ihe pre-mme water table

\ simplified water-table surface with the equipotential lines at a right angle to the river
can be used to estimate the elevation of the water table in various areas of the underground
workings For example, the water level would continue to rise in ihe caved area above ihe
underground workings m the Goaihill Gulch area to an elevation of approximately 7,840 feet
At Shaft No 1. the elevation would be about 7 820 feet and at Shaft No 2, it would be closer
to 7,850 feel With respect to the old Moly Tunnel (7,960 adit), a conservative position would
place it JUS! below the water table at about 8 000 feet

Another element in the water-table surface configuration is the additional recharge from
seepage barriers to the mine through the caved area This recharge currently amounts to about
70 gpm captured by the seepage barriers constructed on Capulm and Goathill Gulches An
additional 30 gpm drams from the open pit through a borehole in the old underground mine to
the deeper workings This amount of seepage water is occasionally strongly augmented by
surface waier related to storm discharge and snow melt such that recharge to the caved area
can exceed several hundred gpm How much of this water actually reaches the caved area is
unknown since it is a surface discharge and a certain amount must be lost to evaporation or
infiltration to the vadose zone (In the vadose zone, the water would be bound by surface
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tension in iniergranular voids or micro-fractures ) It is possible thai the additional recharge
might cause some mounding of the water table surface particularly in the caved area, and
locally a slightly steeper gradient A concern here is that water-level mound in the caved area
might extend to the valley-fill in Goathill Gulch trom which it could more easily reach the
river

Rate of Rise for the Water Table

On May 19, 1994, the water level in the mine workings was at 7.600 feet According
to Molycorp records, the caved area began to fill by October 20, 1992 Using the elevation of
the bottom of the caved area (7,226 feet) and the time since filling began (549 days), the rate
of rewatenng is 0 68 foot/day The actual daily rate values range from less than 0 68 to as
much as 2 0 feet/day, depending on seasonal recharge conditions However, if the 0 68
foot/day is used as the rate, it would take 147 days (from May 1994) for the water level to rise
to the down-gradient elevation (7,700 feet) ot the Red River (This assumes a southwestern
gradient based on the normal contour configuration in the caved area at Goathill Gulch) In
other words, after 147 days (0 4 year) from May 1994, there would be a slight gradient from
the cave area toward the river Using the same rate of 0 68 foot/day, it would take 0 97 year
to reach the postulated water-table elevation of 7,840 feet in the caved area However, as
noted in the previous paragraph localized high recharge rates in the caved area could cause
mounding and water would be higher and at an earlier date than the 0 68 foot/day rate
predicts In the case of the Moly tunnel (7 960 feet), it would require 1 61 years for the water
level to reach 8 000 feet and begin to flow down to the adit

Monitor wells constructed in 1994 were designed to capture tributary discharges to the
valley-fill and bedrock aquifers Not enougn wells were sited in a single aquifer to evaluate
flow directions or hydraulic gradients

B.4 AQUIFER TESTS
An aquifer test conducted in the valley-fill at MMW-10A resulted m a calculated

transmissivity of 123,200 gallons per day per foot (gpd/ft) and a hydraulic conductivity of
1.141 gpd/ft2 (based on an aquifer thickness of 108 feel) These are reasonable values for the
coarse sand and gravel encountered in this well However, the maximum pump yield was 140
gpm and the aquifer was not stressed

Almost all of the bedrock wells went dry during development (air-lift) Bladder pumps
were utilized m sampling these wells, and yields were typically a few gallons per minute or
less The exception to the low yield during development was MMW-11, which yielded 60
gpm with less than one (1) foot of drawdown The high yield probably resulted from this well
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being located close to a north-south fracture zone \n estimate for transmissivity based on the
specific capacnv

0\ (60?pm\
^ = ———!
s ) \ \foot )

and utilizing an equation developed by Huntley et al (1992) for fractured rock

(oV13
T = K ^ where K is a conversion factor from their Table 1

'< s >

resulted in a transmissivity of 4,877 ft^d or 36,481 gpd/ft (Note The factor to convert
from ft^d to gpd/ft is 7 48 )

The thickness of the bedrock aquiter is unknownUsing the saturated thickness at the
well (58 feet), an estimated hydraulic conductivity fK.) is 629 gpd/ft" This is probably close
to a maximum value (thickness is too small) but stHlhes within the upper range of K values
tor fractured igneous rock (Freeze and Cherry 1979.rahle^2 Tj^^

•Xnother approach to estimating rp.draulic conductivity uses the decline in water level at
the underground mine during the current dewatermg phase and dates of measurement on a
time-drawdown plot Data were plotted on semi-log pager and the Cooper-Jacobs equation
was used to calculate transmissivity

^64^,
——^^ -I „ -.

/ This calculation/resulted in a transmissiviry of 2.424 gpd/ft and a hydraulic conductivity of
( 5 09 spd/ft2 (ifle latter is based on a thickness of 476 feet or the difference between the pre-
\ dewaienngv^aier-level and the top of the Grizzly level at the underground mine) The

^-Cooper^acobs equation was developed for porous media Its application to bedrock data
assumes that over a large enough volume of rock ("large enough" is not specified), fractured
rock can be approximated by a porous media formula

The two values for hydraulic conductivity reported here are at best rough estimates
These results suggest that hydraulic conductivity ranges over two orders of magnitude from
fairly tight rock to permeable fracture zones A compilation of flow velocity based on simple
analytical equations using single hydraulic conductivity values does not lead to reliable
estimates for travel time Even if the estimate was close to a true travel time, open fault zones
at an angle to the regional gradient can move ground water more rapidly and in a different
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direction from the regional flow direction Estimates of flow velocity and travel time, based
on water quality Cfrom known sources) and isoiopic data mav have more validity (when the
data from such studies become available) than hydrogeological approximations

B.5 GROUND-WATER TRANSPORT
1 With the currently available intorrrunon it is not possible to make meaningful

quantitative estimates for the velocity ot ground water through the fractured bedrock Tracer
tests in sets of nearby boreholes would probably allow for an estimate of ground-water
velocity through fractures For these tests me distances between boreholes and their
relationship to mapped fractured systems would have to be considered However, as indicated
in previous sections, water chemistry combined with isotope data might lead to better estimates
for velocity

Seepage velocity formulas are based on advection in granular material, not fractured
rock Moreover, conceptual models for fracture flow include an equivalent porous media
model that treats fractured rock as if it were a granular porous medium The rationale is that
if the fracture spacing is small (compared to the scale of the system being studied), the model
leads to a reasonable estimate ot regional flov< The model is not an accurate representation of
'OLdI conditions ie g , an open tault that d i>ens How ac some angle to the regional system)

L'sing the caved area (located on Goathill Gulch) above the deep underground workings
as a source and published values for hydraulic conductivity and porosity for fractured rock
(Freeze and Chem 1979), rough estimates or travel time from the mine to the river can be
made according to Freeze and Cherry {\9~9) the range of hydraulic conductivity for
tracrured igneous and metamorphic rocks is 10 ' to 10"' gallons/day/ft" and for permeable
basalt 1 to 103 gallons/day/ft" The porosir. range for fractured crystalline rock is 0 to 10
percent and for fractured basalt 5 to 50 percent

The seepage velocity formula is
Ki

748»<

where V
K
i
n=
748

seepage velocity, in feet/day.
hydraulic conductivity, in gallons/day/square foot.
hydraulic gradient, in feet/feet,
porosity, as a percent, and
gallons per cubic foot

001-06M B
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D.4 Tritium Isotope Analyses

Tritium is (he heavy isotope ot hydrogen C'H) that disintegrates radioactively to helium
i He) at a half-life of 12 3 years (Mazor 1991) After 12 3 \ ears half of the initial amount of
tritium has decayed to helium The concentration of tritium in water is expressed in tritium

1 Sunits (TU), which is a ratio of tritium to h\drogen atoms The T/H ratio of 10 is defined as
one TU

Tritium is produced naturally in the atmosphere by the radioactive decay of
nitrogen ('^N) Tritium atoms are oxidized to water, become mixed with precipitation, and
eventually enter the ground-water system Natural production of tritium introduces about
5 TU to precipitation and surface water In the saturated zone. water is isolated from the
atmosphere and the tritium concentration drops due to radioactive decay

Using a measured value for tritium and a half-life curve (tritium concentration as a
function of tune) however, does not lead to a precise age for the ground water As a
consequence ot recnarge water accumulates and mixes over time in the aquifer such that the
age obtained from tritium data is an average or effective age (Mazor, 1991) Smith and
VVheatcrart (1993) refer to this 'ground-water age ' as an estimate of the subsurface residence
time ot ground 'vaier since it was isolated rrom the atmosphere and soil gas

Hydrogen oomb tests which began in 1952 in the northern hemisphere added large
amounts ot tritium to the atmosphere completely masking the natural tritium input The peak
ot man-made tritium production was in 1963 which was the same year that atmospheric
testing was halted bv international treaty Since this testing stopped, the tritium content of
precipitation has been declining The tritium content of precipitation has been measured at a
worldwide network ot stations since the end of testing These data are normally presented as
concentration curves ot the annual weighted average of tritium since 1961 Concentration
curves from the network show

• values in the northern hemisphere that are much higher than those in the
southern.

• summer peaks and winter lows related to the annual redistribution of tntium in
the atmosphere and

• significant variance from one station to another in terms of the tritium
concentrations

As noted earlier, due to mixing of recharge waters in the aquifer over time, the age of
a ground-water sample is an effective age Further estimates of an effective age are only valid
if it is known thai the water is derived from a single source/single aquifer system If older

D-7
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ground '.vater trom a bedrock aquiter were to mix with \ounger water trom an adjacent
shallow aquifer, the etfective age would oniv reflect dilution If the appropriate concentration
i-urve is available (i e trom a geographically nearby station) and if the sample was collected
trom a single source/aquiter unit then an effective age can be assigned According to Mazor
(1991) 'vater thai has zero tritium (in practice <0 5 TL) has a pre-1952 age Water that has
bignificant tritium concentrations ( in practice > 10 TU) is ot post-1952 age Water that has
Loncenirations between 0 5 and 10 TU seems to be a mixture ot pre- and post-1952 water

Water samples for tritium analyses "«ere collected in 1-liter brown glass bottles No
head space was allowed in these samples Si\ samples were collected in May 1994 and three
in November 1994 All samples were sent to Chempel Research Corporation in Moorpark,
California for analysis The enriched tritium procedure allows for a precision of 0 8 TU The
results of the tritium analyses for the May 1994 sample are presented below (The results of
the November 1994 analyses are discussed in Section 4 0 of the main text of this report)

Results of Tritium Analyses

Sample No.

CCS-1

CCS-2

CCS-3

GHS-1

GHS-3

Cabin Springs

MMW-11

MMW-3

Site Description
seepage from the base or the Capulm Canvon mine waste-
rock dump
fresh water spring, west side ot Capulin Canyon

bedrock seep in an adit west side of Capulin Canyon

seepage from the base of the Goathill Gulch waste-rock dump

bedrock seep on the divide near the head of Goathill Gulch

seeps on the north bank or the river behind the Cabins

bedrock well near Sugar Shack South wasie-rock dump

bedrock well in lower Capulin Canyon

TU±2a

15 1 ± 2 2

12 3 ± 1 8

8 0 ± 1 4

16 7 ± 2 4

8 5 ± 1 4

17 5 ± 0 6

16 9 ± 0 6

4 38 ± 0 14

Given that the open pit operation (which was the source of the dump material) began in
the late 1960s, the tritium data, supported by water chemistry, indicates most, if not all, of the
water collected from the dump seepage at the head of Capulm and Goathill Canyons is derived
from the dumps The values greater than 10 TU for the two waste dump samples indicate
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pe^t-1952 water \\ ithuut the appropriate tritium concentration curve a more precise effective
aae cannoi be maue

Water rrom the treshwater spring that Hows at 12 gallons per minute (gpm) may also
be post-1952, but considering the standard deviation it could be a mixture of older perched
'vaier and post-1952 water The two bedrock seeps appear to be a mixture of pre- and post-
i952 water In me i-ase of the Goathill Gulch sample, the seep lies several hundred feel below
ihe CapulmyGoathill mine waste-rock dumps and ma\ include older perched water and dump
leachate that has infiltrated the bedrock Likewise the adit sample may include water from
pre- and post-adit tractures (caused by excavation of the adit) The tritium values for these
bedrock samples reflect dilution raiher man effective age

The average tritium concentrations tor precipitation per year have been collected at
various world-wire weather stations since 1961 The weather station closest to the Red River
area is Flagstaff •\nzona. however, telephone calls to the Flagsiatf weather station and several
hydrologisis who use tritium data failed to locate such a database Mazor (1991) illustrates
plots of TU against years for several different stations The nearest station in terms of similar
latitude is Haiteras. North Carolina, on the east coast Although the average tritium

^fcicentranon curves from the northern hemisphere stations are similar (peaks and troughs
roughly correspond and their slopes are similar) the absolute value for TU in any one year
. anes by an order ot magnitude or less depending on station location These absolute values
are related 10 atmospheric circulation patterns To obtain a reliable estimate of the
significance of the TU values tor the mine samples a station about the same latitude but in the
western United Scales would be prererable

As an example of the application ot tritium results, using the Hatteras data from Mazor
(1991) precipitation infiltrating the ground in 1970 would have contained about 75 TU In the
intervening 24 years (1970 to 1994), the tritium would have radioacuvely decayed, leaving
about 22 percent (Mazor, 1991. Figure 10 1) ot the tritium retained in a 1994 water sample
Assuming no mixing of older and younger water, there should be about 165 TU left in the
sample This value is within the range of the "young" water samples collected m the Mine
Area (e g CCS-1. GHS-1, Cabin Springs, and MMW-11) If the Hatteras data can be applied
here. these results, combined with the water chemistry of these samples, indicate water stored
in the waste-rock dumps (constructed m the 1970s) could be a source However, with the
limited amount of ?'ie-specific hydrogeological data available, a natural acidic seepage source
following a short flow path (from recharge to discharge zone) or traveling parallel to a highly
permeable zone (short travel tune) can not be entirely ruled out The relatively high TU value
for the spring at CCS-2 may be an example of a short flow path

Pre-1952 ground water contained about 5 TU In the intervening 42 years (1952 to
(1994). approximately 8 percent of the tritium would be retained which corresponds to 0 4 TU.
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I t ground water was recharged with pre-1952 water without any subsequent mixing, it should
:ontain about 0 4 TU Samples such as MMW-3 CCS-3, and GHS-3 or those with results in
[he 0 5 to 10 TU range are mixtures of young (post-1952) and older (pre-1952) water (e g an
average value tor a mixture of 16 5 TU and 0 4 TU water is 8 45 TU)

D.5 Stable Isotope (Lead and Strontium) Study

Eight water samples from the Mine Area (tour from Capulin Canyon, two trom
Goathill Gulch, one from the Red River, and one from Hot-N-Tot Canyon) were analyzed for
lead and strontium isoiopic composition (Chempet 1994) The limited objective of this study
'\.as to evaluate if any isotopic differences between natural acidic ground water and acidic mine
drainages could be detected To demonstrate statistically significant differences, a much larger
number of samples taken at different times of the year to assess seasonal effects and from
varied geologic settings, would need to be collected Furthermore, isotopic analyses of
bedrock dump. and alluvial source materials would have to be made to evaluate water/rock
interactions and causes for any detected differences

^^ Both strontium and lead consist of radiogenic and non-radiogenic isotopes In general,
l^he result of radioactive decay of the parent element the radiogenic component increases

-vith time Howe\er the ratio of radiogenic to non-radiogemc isotopes in any given sample
containing lead or strontium is not a fixed value The value depends on the history of the
sample how much ot the radioactive precursor was present in the sample originally and how
much ot the radioactive element ot strontium or lead has been removed from or added to the
sample at a later time

Three stable isotopes ot lead (Pb) " 206 Pb 207 Pb and 208 Pb - are radiogenic and
are derived by radioactive decay of 238 uranium 235 uranium, and 232 thorium, respectively
Another stable isotope. 204 Pb. is non-radiogemc and is used as a .reference isotope in the lead
svstem Strontium (Sr) has four naturally occurring stable isotopes -- 88 Sr, 87 Sr, 86 Sr. and
84 Sr Only one of these (87 Sr) is radiogenic It is derived from the radioactive decay of 87
rubidium The reference isotope is the non-radiogemc 86 Sr. and the ratio of 87 Sr to 86 Sr
(87 Sr / 86 Sr) is used in evaluating biogeological processes The purpose of both lead and
strontium isotope studies, other than age of the sample, has been to identify probable source
matenal(s). mixing of water from multiple sources, and. from this. flow paths in a ground-
water system

Isotopic studies which focus on a particular mineral (such as galena from an ore
deposit) may result in a very narrow range of ratios (age) which are statistically indistinct.
However, when ground water or surface water which has reacted with a greater variety of
rock types of different ages and different histories is examined isotopically, the range of values

^idens and isotopic distinctions may be evident At Questa. Oligocene to Miocene
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TABLE 1)1
1994 MONITOR WELL \VA 1 ER QUALITY DATA FOR M I N E AREA

MOl YCOKI' 1NC - QULSFA, N1:W MEXICO
(r^c lof3)

MONITOR WL1 L

MMW;2
MMW-3
MMW-7
DUP-11A(2)
MMW-8A
MMW-8B
MMW-10A
DUP-12B(3)
MMW-IOA(4)
MMW-KIB
MMW-10C
MMW-ll
MMW-13

&AMI-1 h.
DAlb
Wi

K-Nov

7-Nov
7-Nov
7-Nov
K-Nov
8-Nov
8-Nov
K-Nov
19-Nov
7-Nov
K-Nov
7-Nov
8-Nov

WH.L
ID

(feel)

68

140
161
N A
178
129
144
NA
NA
my
50
1K4
145

Lulri.i.li.il
UE1T1I 10

WAH-R
(CcU)

3 1 6y
2776
61 11

NA
96 77
9603
2170
NA
NA

21 57
21 80
8671
10598

Dl r i l l 10
PUMI'

I N I A K I
(1-1)

5(1

80

12(1
NA
140
112
100
NA

' • N A
140
4(1
150
130

1,11(1)

4 W
7 50
4 40
NA
7 (1(1
640
5 XI)
NA
NA
7 W
4 70
560
790

CONDl L
n v i n d )

(i]ii .n>»)

t < i K l l

3 •no
'J,4W

NA
i Kr.ii
\,~iw
2,40(1

NA
N'\

2 25(1
2,0(H>
2,450
2 2SO

I b M l ' ( l )
(^j

7')
109
17 2
NA
K 1
7 1
7 H
NA
NA
10 1
11 K
157
89

(-AKHO
NA11
("'b'l )

•*>. \

<1

< |

•.I

<1

<1

<1

. |

10
-.1
<1
<1

11H-AK1U)
NAlb

(,|>6/1 )

-1

222
<1
<1
1(>5
19
<1
••c l

<-!
•̂  1

^1
-1
200

ll \ l ) l (
OMDI
(nig'l )

--1

<1

<1

'•̂  |

<1

<1

- 1

(>(>

»^ |

<1

<1

101A1
ALk

(i"l,'I )

222
<1
^ |

1<>5
19
<1
<1
.1
7o
--1
<1
200

L l l l O K l U l
(l"b'l )

li S

5 S
21
21
y, 1
56
27
26
26
2S
20
22
14

11 UOKIDl
(msft)

24 0

2 y)
1 12

098
2 7 2
1 83
11 2
796
828
12 2
154
176
1 67

h i l l I M l
(">»> 1 )

i n n >
1 , 7 ( ) < >

10 40 i>
10,500

1 U H 1

730
1,100
1,100
1.200
1 100
hMI

1.10(1

770

NOUS
(1)pH. CONDUCTIVITY ANDTEMl'bRATURfcWLRb RLLORU1 I) WllbN SAMI'LLI)
(2) - Dup 11 A B DUPLICATE SAMPI E FOR MMW-7
(3)-Dup 12B° DUPUCATESAMPl.fc.FOR MMW 10A
(4) - SAMP1 ED AFTER AQUIFER ffcST
NA-Nut Available
SOURCE SAMPIfc-S TAKEN UYSl 'Kl A N A l t l l t - A I HI S i l l 1 S 1 ROM MOl t (.OKI-

001 06 XtS N M L ( l l ] y 4 X l b
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FABLE 1 ) 1
1994 MON1 lOK WEL1. \VA I Ell QUALITY DATA FOR MINE AREA

M01 YLOKl", INC - QUI S I A, NI.W MEXICO
(P.tgc2of3)

MONITOR WEl-L IDS
(mg/L)

MLVLR
(IIIB/L)

Al UMINUM
(n.e/l)

ARSbNIC
(mg/L)

H A K I I I M
(•"I/I)

in mi i IIJM
('"^i)

CAl^lUM
(ing/I)

CADMIUM
(nig/L)

(-011A1 1
(">t/D

CHROMIUM
(iiifi/l)

I-OI'I'LR
(•"t/L)

IRON
(me/L)

Ml Kl > K t
("'l, 1 )

MMW-2

MMW-3

MMW-7

DUP-llA^)

MMW-8A

MMW-8B

MMW-10A

DUP-12B (3)

MMW-10A(4)

MMW-IOH

MMW.10C

MMW-11

MMW-13

3,400
J^yoo
16^000

16,()(>(»

2,200_

100

,700

,700

,700

,800

400

2,000

1.400

<0 10

<0 10

<05p

<050

<0 10

<0 10

_<010^

<0 10

<0010

<(UO

«>10

<0 10

<010

63 5
075

J»43

•X.I

<(> 05

0 4 4 _

3 3 4

3 4 2

3 1 6
K74
31 1

563

<005

<<» 005

<0 005

<(» 05

'~° 05

-'11005

<0005

<0 005

<0005

<0 005

<0 005

<0^005

<0005

<0005

^(1 ( I I I )

_0 (>47

0 10K

0 ( > 7 »

^101

0016

<0010

<001(1

<0 010

OOH

0014

0016

0 036

( I O I S

<(1004

0 11)4

(I U2

«ll)()4

«) 004

0^X18

0 008

0 0(16

00(17

I) (107

0013

<(> 004

'>()>

567

544

'i34
466

206

275.
270

245

347

204

276

316

0 024
0 0024

^H)96_

0 092

0 002

<0 0005

0028-
0024

00224

0025
0 026

0036

<00005

0 2X0
0 OK9

4 9 1

4 99

^0 (110

<0 010

0 14S

_°-137-.
0 1 4 1

0074

0 106

0 266

0013

-.0010

^0 010

OJ93_

0 17

^0 010

<0j)10

<(^(>10

<0010

<()(>10

-.0010

-0 010

0036

<0010

0 ()»K

-.0 010

4 S4

504

•.0010

<0(>10

0558

0 58

0534

0 179

0 3K

0919

<0010

50 8
0 076

384

375

2 8 4

<0 050

<0050

<0 050

0086

0 101
^OOSO

0 129

0 198

-.0 ( U M ) 2

-.() ( ) (H>2

<0 (l(K)2

<() 0(Kl2

--0 0(102

<0 0(H)2

<00(K)2

<0(HM)2

--0 ()0i)2

--0 0002

- ( 1 1 H M > 2

^0 0(M>2

<0 0<k>2

NOTES
(1)pH. CONDUCTIVITY AND 1 EMPERATURt, WLRL Kt-LORDbD Wl^N hAMl'l 1 D
(2) - Dup 11A ° DUPLICATE SAMPLE FOR MMW-7
(3) - Dup 12B - DUPLICATE SAMPLE FOR MMW 10A
(4) - SAMPLED AFTER PUMP TEST
SOURCE SAMPLES TAKEN BY SPR], ANALY1 ICA1 R l ^ U I Is 1 ROM M01'i LoRl-

001 05 XLS NME01194 XI b
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m4 MONIIOK Wl I 1 . \VA I I K QUAM IV DATA I'Olt MINI. AKFA

MOI Y( OKI", 1NC - QUI-SI'A, Nl-W MliXim
___ (l'.i(ic3oi3)

MONITOR WLL1

MMW-2
MMW-3
MMW-7
DUP-llAQ)
MMW-8A
MMW-8B
MMW-10A
DUP-12B(3)
MMW-10A «)
MMW-10B
MMW-10C
MMW-11
MMW-13

K)IAJ>&1UM
(n.g/1)

108 1

7 5

120

12 1-
"TiT-" "

2 9
28

.."
" (
35

28

34
54 1

MAtiNLMUM
(mg/L)

. 137
962
1250

-1230'
- -856

555
779
767

^^697
803
752
133
387

MANOANLSL
(n>B/l)

521 ,
145
72 1„ .̂ ̂  ̂  ,

—^-». •̂ -̂  r

~"7 15 -

0202
138
128
131 '
855
163
31 7
1 02

MOI ' i U D l N U M
(•"K/l )

)) -(102

•'(> 02
<() 10
<() 10
<002
<(> 02
<0 02
<-() 02

i ^-0 02
«) 02
<() 02
<() (12
005

SODIUM
(.ny/l)

646
103
17->
178

41 5
319
265
2 6 4
256
258
202
25 5
30

N I C k l l
(nie/L)

061

0 216
105
107

<0 020
0 059
0325
0 293
0 279
0201

00347
0 593
<0 020

I 1 A1)
(n'b/1)

-O 002
<0 002
0 10
006

<0 002
<0 002
<0 002
<0 002
0 004
0021

<0 002
0086

<()002

AN11MONY
(nig/L)

<0 05

«)05

<025
<025
<005
<005
<005
<005
<0 05
<005
<005
<005
<005

SL11 NHIM
(•"y'l)

<005

<0 005

<0 025
<0()25
<0 005
<0 005
<0 005
<0 005
^0 (105
<0 05

•-() 005
<0 005
<() 005

Sll ICDN

("•6/1)

20 1

76
22 7
2 2 6
11 1
173
14 3
140
14 1
128
9 9
14 2
88

111 \1J IUM
(IHB/L)

--() 005
<0 005
<0 005
<0 005
<0 005
<0005
<0 005
<0005
'-0005
<0 005
^0 005
<()005
<() 005

VANADIUM
(nig/L)

<0010

<0010

0 104
0 106

<0010
<0010
<0010
<0010
<0 010
<0010
<0010
<0010
<0010

/1\«.

("•1.1)

9 4 H
1 ^>
11 7
11 9

-.0 050
0 2 1 1
2 2 9
207
2 (,S

1 •>
3 2
5 0

0 2 2 2

NOILS
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TABLE D4
WATER QUALITY OF MINE WATER
MOLYCORP, INC - QUESTA, NEW MEXICO

Sample
LocaUon

Date

pH

Aluminum

Sulfate

TDS

Fluonde

Cadmium

Lead

Iron

Manganese

Zinc

Copper

Mohbdenum

"irsemc

Mercury

Shaft No I
Shallow

NA NA

69 77

NA

1,455

3,072

NA

<0 005 0 01

<0 10

0 30 <0 05

86

13

<001

2 70 2 20

<001 <001

<020 i <020 NA

ShaANo 1
Deep

(mg/L)

NA

1,480

3,386 3 276

13 1

<010

155

0 30 0 283

002

Shaft No I
Top

frne/L)
10/94

696

05

1,665

NA

001

0 10

500*

115

003

2 22

NA

Shaft No I
1000ft
(me/L)
10/94

696

05

1,720

3,584

NA

<001

<0 10

i 462*

! 120

154

003

222

NA

NA

Shaft No 2
(mg/L)

NA

72

<05

1,345 1 1,004

3,164

50

0005

010

005

510

270

001

180 j 120

001

0 20 0 20

Decline
(mg/L)

NA

75

12

2,468

710

0005

01

005

120

280

001

001

Decline
(mg/L)

10/94

67

10

1,720
3,507 24 420 j

NA

001

010

39

1330

152

0

244

NA

NA

Open Pit
(mg/L)

10/94

3 1

3030

11,561

NA

0304

010

1640

4080

701

67

041

NA

NA

* Total Iron

001-05XLS
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I. INTRODUCTION

Authority

In a letter daced Seocemoer 24, L965. '.^e New Mexico Deoart-
ment of Public Health reauesced that che Roberc S. Kerr Water
Research Cancer " . . . aerform a scream survey on che Red River of
Che Rio Grande co detemine che presenc qualify of che scream."

This scudy was made under che provisions of che Federal Water
Pollucion Concrol Ace, as amended (33 U.S.C. 466 ec seq.).

Purpose and Scope

The resulcs of chis stream survey will serve as water
quality bacKgrouna information for che purpose of determining che
extent of any water quality degradation Chat might come as a
result of increased activity along the watershed of the Red River.

Historically, che drainage basin for che Red River has been
a lightly populated, mountain resort area. Heavy industry has
been aosenc from che basin. Ac present che most significant water
users are an exploratory molybdenum mine and mill, a State fish
hatchery, and a small amount of irrigation (800 acres).

In the near future Red River Basin activities are expected
to inCensify. Presently, a molybdenum nine, -nill, and tailings
pond are under construction. These operations, together with the
people employed by the construction contractor and mining company,
have the potential co incur a significant pollucional problem co
che water resources of che basin.

Realizing that Red River Basin activities will incensifv,
che Scace of New Mexico desires to initiate a surveillance program
for the area. This water quality survey will provide the necessary
background for that program.

Acknowledgments

The cooperation of many people and several agencies was
necessary in this study. The efforts of the following are
especially appreciated:

New Mexico Department of Public Health
New Mexico Fish and Wildlife Department
Oniced States Geological Survey
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II. SUMMARY AND CONCLUSIONS

Summary

The New Mexico Deoarcaent of Publ-c Health reauescea che
U S Public HealCh Service Co conduce a wacer quality scudv on
the Red River near Quesca, New Mexico.

In accordance vich this request, personnel from che Robert S.
Kerr Water Research Center, assisted by State personnel, investi-
gated seven major samoiing stations and seven minor spring and well
stations along the main seem of the Red River from above che town
of Red River to below che State fish haccherv near Questa.

The facilities of the New Mexico State Public Health
Laboratory in Albuqueroue were used during tne study where some 80
water samples were analyzed.

A field biological and bacteriological laboratory was sec
up at the State fish hatchery near Quesca, New Mexico, where the
samples from all major stations were assayed.

Basic water quality measurements were made at each sampling
station on two-hour intervals for three 8-hour sample days and
one 24-hour sample day. Measurements were made using portable
instruments.

The river flow was gauged near each of the seven main stem
stations by the U S. Geological Survey during the period of
investigation.

Conclusions

1. The chemical quality of the Red River water is excep-
tional.J -The water is suitable for a wide range of beneficial uses"
domestic', Hindus cnal, and recreational, including the propagation
of trout.';i ' {

^ 2.i Microbiological quality of the river is generally good.^
Marginal^fecal colifora pollution is indicated at Stations 2 and 7.

! 3 . ! Biological conditions in the river are good. A biotic ^
index of.jil or greater is indicated at all stations. A clean scream
is described as a scream with a biocic index of 10 or greater.r 'i, 4. Groundvacer resources of the area are of high quality.
Groundwacer quality is comparable with the surface water, with the
exception that total solids and chlorides are slightly higher.
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5. The effect of even a small anounc of uncreated or

inadeouacely treacea waste would seriously degrade the water quality
of the Red River due to its low average annual flow rate. Waste
treatment must oeccrne a oart of basin growth in order to preserve
its hign quality water. Surveillance of basic parameters ac stations
near the callings pond ana near Quesca ana Rea River are desiraole
to detect water quail:'.' degradation as basin activities intensify.
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V. PRESENTATION OF DATA

Chemical Quality

A chemical analysis of the water from all survey stations
-'i che Red River 3asin indicates chat the water is of exceptional
Quality. All chemical constituents analyzed were well within the
U S. Public Health Service drinking water standards for raw water
supply.

Figure V-l illustrates the variation of the more significant
cnemical parameters between sampling points. Sample station
-lumbers have been located at their respective stream mileage for
convenience. It can be seen from the graph that there is little
/ariation in the oaramecers as the scream traverses its course.
The most significant variation is in total dissolved solids, sulfates,
conductivity, ana turbidity. These are shown to increase moderately
from Station 8 through Station 3. The slight improvement in
quality between Station 3 and Station 2 is indicative of the dilu-
tional ef fect of the waters from the springs which enter the river
oecween these two stations. Also entering the Red River between
Stations 2 ana 3 is the effluent from the State fish hatchery.
Fresh water supply for che fish hatchery comes via pipeline from
springs JUSC below Station 3 and is discharged to the river above
Station 2.

Table V- l is a water quality summary sheet which lists the
averages for each station ror comparison. Tables V-2 through V-8
List the complete chemical analysis of all stations sampled
chrougnout the survey.



1AULE V-l
WATLR QIIAI ITY SUMMARY SHEET
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SO, mg/1
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Based uoon the oara-ecers usea anc she tinted numoer of
samples tested. :-e oata --dicate ^at ne ricrooiological quality
-as suitaole for recreac'-^ai JSCS ana as a raw i-acer supply. Of
ihe be'/e^ sampli-2 stations only :"-o Stations 2 ana 7 , showed
^nat ~av Ge considarea ^12" cil-fcr-" c^unrs Sa'T.ni.^nE uoints
Station 2 located direcci'- oetcw cne fisn hatcnerv and Stacxcn 7
JUSC below the town of Rea River, ^ave a/eraee cotifonn counts of
770 coi^foms/100 -.1 ana 1300/100 •-i, respectively. Station 3 had
in averaee of 1 7 5 / 1 0 0 "il. Stations •* 5 ana 6 had averages of 1 3 1 ,
304, ana 230/100 -.I, respectively. Counts of less than 100/100 ml
-/ere ooserved onlv rrcn Station 8 vnere ihe count averaged 4/100 ml.
The confer"; count at this station raneea from 2 to 6/100 ml.

Zt is apparent that 30tn the town of Red River and the fisn
^accher7 are concnouting some pollution to the Red River. The
amount .-.owever, remains quite small. The results of both the
fecal conform test and tre recal streptococci test indicate an
insignificant amount of sollution. Station 7 showed onlv 20 fecal
colifons/100 mi ana less than two ;ecai streptococci/100 mi.
Station 2 had the nignesc :ecal streptococci count with 74/100 mi
but oniv four fecal col i fons/100 ini.

Iriese data indicate cnac the cvpe of pollution emanating
from c"e town of Red River -as "lore of the human type. whereas that
scemminz from the fish hatcnerv was more of the animal type. It
-s verv aouotful -f the fisn are contributing to either the recai
-olifor- or recai screotocccci count, althougn pernaos further
testins would be aesiraoie.

Baccerioloeicai results for all stations are presented in.
Table V-9 .
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r-utr-^rit^

In a letter cacea Dece":Der 17 , 1969, the ',ew Mexico Deoart-

nenc or Carae and F-sn rea'aested chat the Enviro-urencal Protection

Agency I'EPA) perfor-n a scream survey on the Red River of the Rio

Crande to determine tne present cuaiity of the stream.

This studv --as ~ade under the provisions of tne Federal

Water Polldtion Control Act , as amended (33 U.S.C. 466 et sea.).

3ac'vg"cund, ?ur'?ose, nnd Scope

Prior to ooeration of the Molybdenum Corporation of

America's CICA) mine and mill between Questa and Red River, New

Mexico, tne ."ew Mexico Deoarfient of Public Health, anticipating

possible future sireia degradation, reouested that a water quality

study be made of t->e Red River. Chemical, bacteriological, and

biological studies <ere nade in sovenber 1965 ov CPA's oredecessor

agency, the Federal '.(ater PollJdon Control Administration (1), in

cooperation witn the State of \ew Mexico agencies. Follow-up

biological studies here made on the Rio Grande and Red River in

October 1966 in that stretch of the river immediately above and

below the mouth of the Red River (2).

The results of the 1970 scream survey were to serve pri-

marily as comparison data for the purpose of determining the extent

of any water quality degradation chat might have come as a result

of increased activity along the watershed of the Red River since

the study in 1965. These operations, along with the increased



".usner of people erruovea a" : e corstruction contnctors and

mining comoanv, have t^e potential :o "-"cur a significant -wllu-

cion problem to t'-'e water resources cr tne basin.

At t^e "resent: tire, ne -Host significant water users are

ne 'lOlybdenura nine and mill, a State fisn hatc^erv, anc a small

anount of irrigation (sone dOO acres^.

Hie cooperation of manv people and several agencies was

necessarv in this study. Tile efforts of the following are especially

aopreciacea: New Mexico Department of Public Health and '<ew Mexico

Department of Game and Fish.

II. SUIIMARY AND CONCLLSIONS

Summary
The New Mexico Department of Cane and Fish requested the

EPA to conduct a water quality studv on the Red River near Questa,
New Mexico.

In accordance with this request, personnel from the EPA,
Surveillance and Analysis Division, Ada Facility, assisted by State

personnel, investigated seven '•aajor samoling stations along the

main stem of the Red River fron above the town of Red River to
below the State fish hatchery near Questa and collected additional
biological samples at four stations on the Rio Grande.

The facilities of the New Mexico State Public Health Lab-

oratory in Albuquerque were used during the study where some 55



water samples wer3 a-'nivzea, -̂.;1 ulna: sever. oactenoio^ical sa'"oies.

The biological sanroles :a-.en aunng tne sampling period ^ere

analyzed at the CPA facility, -ica, Gtclanoma. Biological samples

were taken at the se^en cnemicc- Sc.sioling stations and t^o addit^-o-al

stations (r and 2A) ciong tne ?ed River and four stations on ^e

Rio Grande.

Basic water cuality measurements were made at each sampling

station on 2-hour intervals fcr three, 8-hour sample days and one,

24-hour sample day. Measurements were made using portable instru-

ments.

The river flow was gauged near each of the seven main seem.

stations by State and Federal field personnel during the period of

the investigation.

Conclusions .———————— ^^

1. The chemical quality of the Red River water remains verv

good. The water is suitable for a wide range of beneficial uses

such as domestic, industrial, and recreation, including the prop-

agation of crout.

2. Microbiological quality of the river is good, as indi-

cated by the data.

3. Biological conditions in the n/er are good. A biotic

index of 10 or greater is indicated at all stations. A clean

stream is described as a stream with a biotic index of 10 or

greater at all stations.



4. ."ie slurrv rroa cne '/C\. -me and nil is currently

being pumpea througn a pipeline along the Red ''x'/er to a tai1.J

pond located Just -dst of Ouesta. Occasional creaks in cne 1.,
dre causing some degradation in strean qualit,' aid biota. Son

of the settieable material coats the stream bea whicn danages

stream's biological elements.

5. Tne effluent fron the .;CA tailings pond exerts a fer-

tilizing effect on the Red River by the addition of minerals.

6 . The State fish natchcrv, located on the Red River sone

three or four stream niles aoove its mouth, is contributing to

degradation of that portion of the scream ind, consequently, to
the Rio Grande. This degradation is increased when fish ponds are
drained and cleaned for restocking. This discharge contains
organics and solids and also has a fertilizing effect by the
addition of nutrients.

7. The town of Red River, "looile homes, and tourist cacos

located along the river are contributing to degradation of the
river, primarily due to septic tank drainage and other uncreated
vaste making its way into the stream. \n oxidation pond was being

constructed at the time of the study to provide waste treatnent
for the town of Red River.



F I G U R E II
DATA COMPARISON
PROJECT AVERAGES

NOV 1965| NOV 1970 | | NOV 19701 J

62 9 6S5

468
3J

44 4
41 2

203

10 1

8 6 5 4
S T A T I O N S







MEMORANDUM

D E P A R T M E N T OF GAME AND FISH

September 8, 1976

TO

FROM

SUBJECT

êd River F i l e

Bob Parish

Electrofishing Lower Red River

On September 7, 1 9 7 6 , myself and four forest service personnel electrofished
five locations, 1/20 m i l e each, for approximately two miles below the hatchery.
Each location was approximately 1/2 m i l e apart The following is the results:
(75% observation factor)

Stat ion ff} Rainbow Brown Total

Less 3"
3-5"
5-7"
7-9"
9-12"
1 2 - 1 5 "
greater 15"
Tota ls

Sta t ion ii/2

Less 3"
3-5"
5-7"
7-9"
9-12"
1 2 - 1 5 "
greater 15"
Tota ls

<•
S ta t ion tf'S

Less 3" -
3-5"
5-7"
7-9"
9-12"
1 2 - 1 5 "
greater 15"
Totals

3
5
6
7
1
5

27

3
3
4

6

2
1 8

2
7
5
4

1 8

1

2
1
2
2
2

1 0

2

3
2
9
1

1 7

1
7
5
2

1 6
4

35

4
5
8
8
3
7
z

37

5
3
7
2

1 5
1
2

35

3
1 4
1 0
6

1 6
4

53

; 1^ f^ ̂  -^ ^-7^
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ted R iver F i I e September 8, 1976

S ta t i on ifk

Less 3"
3-5"
3-7"
7-9"
S - 1 2 "
1 2 - 1 5 "
greater 15'
Tota ls

Rainbow Brown

27 28

Total

2
4

25
13
5
5
1

55

Station SS ~ Campground below hatchery

Less 3"
3-5"
5-7"
7-9..
9 -12"
1 2 - 1 5 "
greater 15"
To ta l s

Grand T o t a l s

Less 3"
3-5"
5-7"
7-5"
9-12"
1 2 - 1 5 "
grea ter 15"
Tota ls

24

Rainbow

10
30
39
18
9
6
2

114

5
6
3

1 1
51

31
Brown

5
14
24
14
43
17
4

121

18
13
3

13
6
1

55
Total

15
44
63
32
52
23
6
235

A l l of us managed a refreshing d i p at least once and some got a first hand
experience of the electrical f i e l d produced in the water The flow was
estimated at 30 cfs and i f i t haa been much more, we could not have handled i t .

Using the 75? observation factor for the 1/4 m i l e electrofished we can take the
actual observation of 114 rainbow and 121 brown trout and expand i t for a popu-
lation of 608 rainbow and 644 brown trout per m i l e with a total trout population
of 1252 trout per m i l e . These figures should be fairly representative of the
trout population from the hatchery to the mouth of the Red River.

cc Jim Yarbrough
Lee Cordova
Bob Patterson
George Edwards, USFS, Questa

ft ( •̂ -2-'v



MEMORANDUM

DEPARTMENT OF GAME AND FISH

December 17, 1975

:0: <^arren J. ̂ a )̂ ? ^^O/ " U ̂ ^ /^ ̂  ^ M

rFOM; Bob Pansn -/

SUBJECT: ?ed Fiver "inimum Flows

The following are the results of basic survey worK done in I960 by Jim
'-'am son on the Fed Fiver:

Location: one-naif aile upstream from Fed Fiver Fisn Hatchery
Pools: 15^
Botton type: 75^ rccKS, ^ gravel, 20^, sand
Fish Population Study: lO-tfl-60 one hundred feet of stream at 20^

efficiency
Brown Trout - 6 Estimated 1,667/mile

Location: June-Bug Cairoground
Pools: 50^ 70^ during low water
Bottom type: gravel and rocK
Fisn Population Study: 10-6-60 170 feet of stream at less than

50^ efficiency
Rainbow Trout - 15 Estimated 812/mile
Brown Trout - 7 Estimated ^-^S/mile

".ut a-les east of ^uesta
8-5-60 ^00 feet of stream was samuled.
^aincow Trout - 11 Estimated 393/mile
Brown Trout - 5 Estimated 179/mile

Surface water records for the ?ed Fiver near Suesta for 1974 snow a minimum
discharge of 2.6 cubic feet/second on February c. An average aiscnarge for
tne last twenty years is ^5.1 cubic feet/secona.

Z'a not sure what all is involved in minim-un flows but I would not like to see
less than 10 cubic feet/second during the summer months.

1 can not seem to locate any other data that would be pertinent to the situa-
tion. If you have any ideas let me know.

P.S. I hardly believe we can ^se the expanded fish per mile estimates
from Harnson's surveys.



M E M O R A N D U M

D E P A R T M E N T O F G A M E A N D F I S H

November 29, 1988

TO: Michael Hatchv

FROM: Robert F. Akroyd Jr. /^^

SUBJECT: 1988 Surveys of Red River

On September 2 6 , 27, 29 and 30, 1988, electroshocking surveys
were conducted on four 1/10 mile stations on the Red River down-
srream from the Red River Hatchery. Surveys were also conducted
on 200-foot sections both upstream and downstream from the Red
River Hatchery diversion. In cooperation with N . M . E . I . D . , three
100-meter stations above the town of Questa were also sampled
during this time period. Fish specimens were also collected and
preserved from the area above Elephant Rock campground for fur-
ther analysis pursuant to our annual whirling disease surveys.
Listed below are the results of all of the above surveys:

Station

Just below hatchery
9-28-88
Conductivity 320 JJmhos
Water temp. 13 C.

Size
Class

<3"
3-6"
6-9"

9-12"
>12"

Brown

27
38
13
14
16

Species
Rainbow

8
3
3

Unknown

2
4
2

Estimated no./mile
based on 50% visibility 2,160 280 160

Station
Size
Class

Species
Brown Rainbow Unknown

One mile below hatchery
9-30-88
Conductivity 260 JJmhos
Water temp. 9.5 C.

<3"
3-6"
6-9"

9-12"
>12"

46
37 1

9
15
14

Estimated no./mile
based on 50% visibility 2,420 0 20



Michael Hatch 2 November 29 , 1988

Station

Two miles below hatchery
9-30-88
Conductivity 250 JJmhos
Water temp. 9 C.

Size
Class

<3"
3-6"
6-9"

9-12"
>12"

Soecies
Brown Rainbow Unknown

30
41 1
14
18
17

Estimated no./mile
based on 50% visibility 2,400 0 20

Station

One mile above La Junta
Point (El Au]ae area)
9-28-88
Conductivity 300 JJmhos
Water temp. 11 C.

Size
Class

<3"
3-6"
6-9"

9-12"
>12"

Brown

28
36
26
16
15

Species
Rainbow

1

Unknown

1
2
1

Estimated no./mile
based on 50% visibility 2,420 20 80

Combined estimated no./mile
based on 50% 2,350 75 70

Stations above and below hatchery diversion at 200 feet each ( 1 9 8 8 )

Species
Station

Above diversion

>12"
Below diversion

>12"

Size

3
6

9-

3
6

9-

Class

<3"
-6"
-9"
12"

<3"
-6"
-9"
12"

Brown

6
18

8
2
2

16
10

6
9
6

Rainbow

5
4
3
1

9

9
5
1
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Conditions were good this year with lower water levels and good
water clarity in the lower Red River. Listed below is a
comparison of estimated number of trout per mile from yearly
survey results 1981 through 1988.

Species
Number of Stations______Date Browns Rainbows

5 stations June 1981 356 416
5 stations September 1984 528 132
5 stations August 1985 324 16
4 stations November 1986 2,000 640
4 stations September 1987 960 195
4 stations September 1988 2,350 75

All of the above surveys were conducted using the Northeast
Area's 110 volt generator.

Additional surveys were conducted on the Red River this year with
the following results:

Station - Upstream from irrigation diversion located just above
the Questa Ranger Station, U . S . F . S . , station length 100
meters, average stream width 8.14 meters.
Survey type: 3 pass regression
Conductivity: 350JJmhos Water temperature: 8°C.
Date: 9-26-88 Time: 11:15 a . m .
Equipment used: Smith Root back-pack unit

First Pass Second Pass Third Pass
(472 sec) (485 sec) (455 sec)
0 fish 0 fish 0 fish
Population estimate (100 meters): 0 trout
Kilograms/hectare trout sp. = 0

Station - Just above Elephant Rock campground, station length 100
meters, average stream width 5.4 meters.
Survey type: 3 pass regression
Conductivity: 210 JJmhos Water temperature: 11°C.
Date: 9-26-88 Time: 1:30 p.m.
Equipment used: Smith Root back-pack unit



Michael Hatch - 4 - November 29, 1988

1st Pass (628 sec) 2nd Pass (501 sec) 3rd Pass (470 sec)
Species LG(mm) WT(gr)
Br 194 75
Br 140 28
Br 170 52
Br 80 4
Br 134 23
Rb 199 74

0 fish O fish
Br = brown trout
Rb = rainbow trout
Rgct = Rio Grande cutthroat
Bk = brook trout

Population estimate (100 meters) = 6 trout
Kilograms/hectare trout sp = .256 kilograms/.0540 hectares

= 4.74 kilograms/hectare

Station - From old Zwergel gauge (above town of Red River and
confluence of Goose Creek) upstream 100 meters, average
stream width 6.258 meters.
Survey type: 3 pass regression
Conductivity: 112 Umhos Water temperature: 9 . 5 ° C .
Date: 9-27-88 Time: 12:30 p . m .
Equipment used: Smith Root back-pack unit

1st Pass (1051 sec)
Species l^G(mm) WT(gr)

Rb 226 130
Rb 175 57
Rb 233 134
Rb 237 134
Rb 240 160
Rb 169 51
Rb 243 166Rb 192 84
Rb 226 130
Rb 210 106
Rb 241 170
Rb 193 74
Rb 196 76
Rb 191 72
Rb 141 30
Rb 178 62
Rgct 245 168
Rgct 182 6 6
Rgct 149 25
Rgct 146 30
Rgct 144 30
Rgct 84 6
Rgct 87 6

2nd Pass (1136 sec)
Species I^G(mm) WT(gr)

Rb 233
Rb 230
Rb 188
Rb 379
Rb 197
Rb 231
Rb 202
Rb 230
Rb 203
Rb 198
Rb 208
Bk 182
Rgct 196

154
136
82
512
98
142
104144
82
78
118
60
82

3rd Pass (1195 sec)
Species LG(nun) WT(gr)

Rb 210 104
Rb 214 118
Rb 217 110
Rgct 176 63
Rgct 153 38



r

Michael Hatch November 2 9 , 1988

Population estimate (100 meters) = 45 trout sp.
Kilograms/hectare trout = 4.192 kilograms/.0626 hectares

= 6 6 . 9 6 kilograms/hectare
ec
cc: Stephen Henry

Joanna Prukop Lackey
Jim Grasmick
Ernest Jaquez
Tod Stevenson
Brian Gleadle
Red River File
A-l File
D-l File
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IV. LUNCLUSIUNS

1. Concentrations of ambient total arsenic, cadmium, and silver exceeded
EPA-recommended acute criteria at stations 1n Red River. However,
detection limits proolems were also reported for cadmium and silver at
some Red River sites.

2. "Control" stations (U51 and Ub6) upstream from known point sources in
Red River contained Higher concentrations of all metal except zinc than
did some of the downstream "impact" sites. It is not known whether these
elevated concentrations are a result of background geologic conditions in
the study area, or upstream nonpoint, mining-related, discharges to the
nver. Comparison studies with less disturbed streams in the locale
would assist in determining the validity of these zone designations.

3. Macroinvertebrate communities m the Red River study area impacted by
runotf from the molybdenum mine and mill were similar to those popu-
lations in the upstream "cc- ' ro l " zone. Mean total counts were signific-
antly higher in the control zone and downstream recovery sites than else-
where in the nver, and significantly lower at one impact station. It is
not known whether these aitferences reflect changes in chemical conditions
in the nver or other factors, such as elevation change or physical char-
acterist ic differences among sites.

4. Fish species reported sensit ive to metal pollution effects (e.g.. rainbow,
brook, and brown trout) were collected at sites where acute aquatic life
criteria for arsenic, cadmium, and si lver were exceeded.

b. Bioassay results from tests with Ked River water suggested some biological
toxic response may be occurring in Red River. However, data do not indi-
cate that metals are the sole factor contributing to the observed response.
Thus, further testing is needed to understand the interaction between
potentially toxic metal concentrations in Red River and its resident bio-
logical connumties.

3b
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SPATIAL AND TEMPORAL VARIATIONS IN WATER QUALITY
OF THE RIO GRANDE - RED RIVER WILD AND SCENIC RIVER.

TAOS COUNTY, :EW I1EXICO

Herbert S Gam
Bureau of Land .̂anagemenc, Santa Fe, New Mexico

ABSTRACT

The upper Rio Grande in New Mexico and the lower 4 miles (6.4 km)
of the Red River, both in Taos County, were designated as "instant"
components of the National Wild and Scenic Rivers System. Almost no
wacer quality data existed at the tune these rivers were designated wild
ana scenic. The BUM initiated a water quality study of these rivers in
1978 to evaluate the current water quality conditions and to identify
and evaluate the nature, importance, sources, and effects of existing or
potential pollutants. Since the major inpact to the wild and scenic
river is due to mining and related activities in the Red River drainage,
emphasis was ulaced on monitoring water quality of this river.

Variations in water quality of the upper Rio Grande and Red River
are presented. A downstream increase m concentrations of various
constituents, at times approaching or exceeding water quality standards,
occurs due to leaching of natural ore bodies, permitted discharges from
molybdenum mill tailings ponds, and discharges from wastewater treatment —
planes and individual sewage treatment systems. Nonpoint sources are a
major cause of elevated trace element concentrations. Relationships -
among water quality variables and flow conditions are also investigated.

INTRODUCTION

The lower 4 miles (6.4 km) of the Red River in New Mexico as well
as 48 miles (77.3 km) of the Rio Grande downstream from the Colorado
State line were designated as one of the "instant" components of the
National Wild and Scenic Rivers System by the Wild and Scenic Rivers Act
of 1968. The Bureau of Land Management (ELM) is the managing agency of
the wild and scenic river. Almost no water quality data existed at the
time these rivers were designated to define base-line water quality
conditions. Such data are necessary for the administration of the
rivers and for the protection of their outstanding scenic, recreational,
and fisheries values (which are closely related to water quality). A
water quality monitoring program of these rivers was initiated by the
BLM in October 1978. Under the provisions of the Wild and Scenic Rivers
Act, the ELM is directed to administer a cooponent of the national wild
and scenic nvers system under its control in such a manner as to protect
and enhance the values which caused it to be included in the system.
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-; U N I T E D STATES E N V I R O N M E N T A L PROTECTION A G E N C Y
, ,̂ ^^_ R E G I O N V I

" ' • , . 1 201 ELM STREET
-' PBO"-

3ALLAS TEXAS 75270

^E3 1 : '385

Rob Lowy
PA/SI Program
New Mexico Environmental

Imorovement Division
P.O. 3ox 968
Santa Fe, New Mexico 37504

Dear Rob:

Enclosed for your information is a copy of the site inspection and tentative
disposition completed by EPA on MM00558, Molycorp, Inc. The site inspection
was originally conducted by Ecology and Environment, Inc.y on May 18, 1983.
Please call me if you have any questions.

Sincerely, -,
^/4-J^- /f^^^/

Jo K. John^n-Bal la rd
TA/SI Program Coordinator

Enc losu re
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<^NTIAL HAZARDOUS WASTE S ITE
INSPECTION REPORT SUPPLEMENT SHEET

-T^ruction - This sheet is provided to g ive addit ional information in
explanat ion of a question on the form T2070-3.

Addi t ional Remark end/or Explanat ionC o r r e s p o n a i n g
number on form

Sample Locat ions , 5-18-83

1. Spring Gulch up-gradient of ruoble pile. ( so i l )
2 Spring Gulch down gradient of rubble pile (soi l)
3. Red River ups t ream of Molycorp mill (sediment , wate r )
4. M o l y c o r p well up g rad ien t of mi l l . ( w a t e r )
5. Molycorp well at Columbine campground, (wate r )
6 Res iden t ia l well of Mr Roger Her re ra . (wa te r )
7. Red River downstream of Molycorp mi l l . ( sediment , water.)
8. 002 leacnate discharge point from tai l ings pond. (water )

Points on the proposed sampling plan which were not sampled
were

1 Wel l at K a c h i n a riotel in Ques t a , well inaccessible.
2. Tailings pond s lur ry pipel ine d i scharge , mill shut down,

pipeli-ne not operat ing

VII. Molybdenum mil l t a i l i n g s are aorasive and can be toxic. The
only "wastes" de f ined as hazardous were unnnsed reagent drums
( p i n e oi l , Tiethyl i sobutyl c a rb ino l , e tc . ) disposed in Spring
Gulch l a n d f i l l area (ons i te , Molycorp , Inc. proper ty) . This
" landf i l l " is a c t u a l l y a mine rubble pile over 100 ' th ick, in
the upper elevat ions of Spring Gulch. The area gets l i t t le
r a i n f a l l , h u m i d i t y is very low Top of this area has been
leveled and is used as the company "bone yard : , for discarded
equipment and mechanica l par ts . This gulch drains d i rect ly
into a l i f t of the main mine pit . Oppor tuni ty for surface or
groundwater con tamina t ion is very low. Now, all drums are
triple rinsed before disposal . Chloroethane and oils used in
the f lo ta t ion process are reclaimed by a New Mexico -
registered recycler / reclaimer in Albuquerque .



REGION ISITE NUMBERPOTENTIAL HAZARDOUS WASTE SITE
TENTATIVE DISPOSITION

{,rto in the regional Hazardous Waste Log File *aa submit • copy to U S. Environmental Protection Ageaey; Site Tnclung
^<araoi's Waste Enforcement TBSK Force fEH-335): \ 401 U St.. S», Vasoiagion. DC 20460.
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A I D E N T I F Y A D D I T I O N A L I N F O R M A T I O N N E E D E D TO A C H I E V E A F I N A L DISPOSITION.

Transcribed, this says the following (in Part):
Another landfill located at the headwaters of Spring Gulch
Creek near the mine area appears to be contributing to the
elevated contribution of organics and inorganics
downstream.....Since contaminants appear to be migrating
off-site, further investigation ̂ s recommended.



ECOLOGY AND ENVIRONMENT INC.,

REGION VI

MEMORANDUM

TO- Keith Bradley, RPO, EPA Region VI
= r^EUVJr i^\ r -;;PL>;< r

FROM: Jairo Guevara, FIT Chemical Engineer Q^Thls ̂ -.---'-ns.iiu.e
' nnai optr-icn 01 £?A-

THRU: K.H. Malone Jr., FIT RPM {H^

DATE: June 4, 1986

SUBJ: Sampling Inspection at Molycorp Inc., Questa, N.M. (NM558)
TDD# R6-8510-06

A six person FIT (Team Leader J. Guevara and Team Members D. Hall, D. Smith,
D. Tanksley, K. Dodd and M. Pike) sampled Molycorp Inc. on December 4, 1985.
This sampling inspection was conducted as a follow up to the May 18, 1983
FIT sampling inspection of the site.

A total of ten liquid and eight soil/sediment samples were collected and
analyzed for orgamcs - base/neutral/acid (BNA's ) and volatiles ( V O A ' s ) ; and
inorgamcs - metals (including molybdenum) and cyanides. Five of the
locations which were sampled were specified by the EPA task request. These
sample locations were the slurry pipeline discharge, the Molycorp Columbine
well, the Roger Herrera well, the NPDES outfall 002 and the Red River at the
Questa fish hatchery. Other locations were sampled to obtain additional
information in order to address all TDD requirements.

The FIT was accompanied during the inspection by Mr. John Stnbling,
Molycorp Environmental Coordinator. Split samples were collected for
Molycorp. Most of the split samples were to be analyzed by Molycorp only
for V G A ' s .

During this sampling inspection a small oil spill was observed on the ground
near some drums which had been discarded on the Molycorp landfill. This
location was not sampled. Mr. John Stnbling, the Molycorp representative,
stated that dumping of oily waste in the landfill was not company policy.
Based on FIT observations, it appears that this landfill is still active as
a dump area for the disposal of empty drums and old equipment parts.

The exact location of the sample which was collected downstream of the
landfill during the FIT sampling inspection of May 18, 1983 could not be
precisely determined. The collection of an upstream sample in Spring Gulch
Creek (Station 01) was Judged impractical because the creek starts where
some landfill waste has been dumped in the past.

. ^> '•t
•/_ i ' "

. - ' . "- ' •



The sample collected from Spring Gulch Creek downstream of the Molycorp
landfill (Station 02A) showed the highest levels of inorganic and organic
contamination of all samples collected (see organic and inorganic summary
tables attached). The inorganic compounds detected at significant levels in/
this sample were cadmium, calcium, copper, iron, lead, nickel, molybdenum,/
sodium and zinc. Significant organic contaminants found at this location
included hexadecane, heptadecane, pentadecane 2,6,10,14 tetramethyl, othen
alkanes and unknowns, c——-\

Low levels of contaminants were found at the other sampling locations as
fol lows:

Stations 03A and 04A (Sediment samples. Red River upstream from the m+n)-
heptane dimethyl and organic unknowns. The concentrations of these com-
pounds were much lower than those found at Station 02A.

Station 05A (Sediment sample at the Red River downstream from the Molycorp
Mill and Spring Gulch Creek)-eight organic unknowns were detected at
concentrations higher than the levels of the same compounds found at
Stations 03A and 04A. Six of these unknowns were also detected in the
background sample collected at the Carson Ranger Station (Station 12A). The
levels of these compounds at Station 12A were lower than those found in
Station 05A. Twelve other orgamcs, most of them unknowns, were also
detected in this background sample.

Station 05 (Liquid sample at same location of sample 05A)-molybdenum.

Station 10A - (Red River where old pipeline crosses Red River near Eagle
Rock Lake) and Station 11A (Red River fish hatchery) showed six to seven
unknown orgamcs. Five of these compounds were detected at lower
concentrations than the background sample from the Carson Ranger Station.

Stations 10 and 11 (Liquid samples at the same locations as samples 10A and
1 1 A ) - eye 1opentanol 2 methyl in both samples, an unknown organic compound
in sample 10, manganese in sample 10 and molybdenum in sample 11.

Station 09A (Discharge of slurry pipeline - solid phase) - Two unknown
orgamcs, calcium and molybdenum.

Station 09 (Liquid phase at the same location as sample 09A) - Four unknown
orgamcs. No liquid phase was analyzed for inorgamcs.

Station 06 (Molycorp Columbine well - Liquid samples) - calcium, a<qnesiurn
and nickel. ^r

Station 07 (Molycorp NPDES 002 - Liquid sample) - calcium, magnesium,
manganese, sodium and molybdenum.

Station 08 (Roger Herrera well - Liquid sample) - calcium, magnesium, sodium
and molybdenum.

Organic contamination of the site downstream sediment samples at the Red
River (Stations 04A, 05A, 10A and 11A) is inconclusive. This is due to the



^mc contamination in the two Red River upstream sediment samples (Sta-
^ons 03A and 04A) and the soil background sample (Stations 12A) .

The TDD task also requested further characterization of chlorocyclohexane
which was detected in the sediment samples collected by the FIT during the
May 18, 1983 inspection at the following locations (see attachment):

a) Landfill upstream
b) Red River one mile upstream of the mill, and
c) Red River fish hatchery.

No chlorocyclohexane was detected in any-of the samples collected during the
December 4, 1985 FIT inspection.

Another item discussed in the May 18, 1983 FIT sampling analyses results was
the contamination of the Columbine well with 1,1,1 tnchloroethane. This
compound was again detected in the Columbine well sample collected in the
Decemoer 4, 1985 FIT inspection (Station 06) at an estimated concentration
(below the instrument detection limit) of 3.6 ppb. However this compound
was also found in the field nnsate blank, at an estimated concentration
(below the detection limit) of 2.3 ppb. Therefore, the presence of this
compound in the Columbine well is not verified. The possibility exists that
traces of this compound in the well could have resulted from Molycorp
employees servicing the well motor or/and pump.

Toluene, another contaminant found in samples collected by the FIT on May
18, 1983, i.e. in the Roger Herrera well (less than 5 ppb), at a location
downstream of the landfill disposal area (less than 5 ppb) and at the
Molycorp NPDES outfall 002 ( 1 1 ppb), was also found in all the samples but
one collected by the FIT on December 4, 1985. However it was determined
that its presence was due to lab contamination.

Based on the analytical results and field observations, FIT recommends that
a RCRA inspection be conducted at the site landfill/dump. This inspection
should attempt to determine '>f the surface soil contamination detected
during the FIT inspection downstream from the landfill dump area is due to
the dumping of residual amounts of wastes or products from drums which have
been deposited on the landfill. ""

The organic contamination detected in the Red River samples collected
upstream and downstream of Molycorp could be due to past discharges (1971 -
1983) of poorly treated effluent from the town of Red River waste water
treatment plant which is located upstream of the Molycorp facilitie&.-l. Also
past discharges from the town of Questa septic tanks into the^redl River
could contribute to the organic contamination found in the Reo River fish
hatchery sample. The problesm with the discharges from these two towns
apparently have been resolved. See attached report "Intensive Survey of the
Red River in the vicinity of the Red River and Questa wastewater treatment
facilities and the Molycorp complex, Taos County, New Mexico, January 25-27,
1984 by Gerald Z. Jacobi and Larry R. Smolka, Surface Water Quality Bureau
of the Environmental Improvement Division, New Mexico Health and Environment
Department, June 1984".

Also attached to this report are a listing of sample locations and
descriptions and the chain of custody documentation for this effort.



^STATION 02
STATION 03

STATION 04

STATION 05

STATION 06
STATION 07
STATION 08
STATION 09

STATION 10

STATION 11
STATION 12
STATION 13

SAMPLING LOCATIONS

Spring Gulch downstream of landfill, on-site soil/sediment.

On Red River about 1 1/4 mile upstream of mill gate, off-si te
soil/sediment & liquid.

On Red R i v e r about 1 m i l e upstream of m i l l gate, of f -s i te
so i l / sed iment & l i q u i d .

On Red River downstream of mill Spring Gulch Creek, off-site
soil/sediment & water.

Columbine well, on-site property, water.

Molycorp NPDES outfall 002, on-site water.

Roger Herrera well, of f -s i te water.

Discharge of slurry pipeline or sample of tailing ponds, on-
site liquid and soil phases.

On Red River where old pipeline crosses Red River near Eagle
Rock Lake, of f -s i te soil/sediment & water.

On Red River at fish hatchery, off-site soil/sediment & water,

Background soil, of f-s i te at Carson Ranger Station.

Field nnsate blank, water.

NOTE: Water samples have the same designation as the station number.
Soil/sediment samples are identified by the station number followed by the
letter A.

NOTE: STATION 01 Upstream of landfill on Spring Gulch Creek was not taken
because the creek starts where some landfill waste has
been dumped in the past.



^ CDA POTENTIAL HAZARDOUS WASTE SITE C D A REGION

X^Cr-T^ TENTATIVE DISPOSITION UTA I//

File this form in the regional Hazardous Waste Log File and submit a copy to U S Environmental Protection Agency, Sue
System Hazardors Waste Enforcement Task Force (EN-335), 401 M St.. SW, Washington, DC 20460
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June 1, 1993

David R. Shoemaker
Mine Manager
Molycorp, Inc.
P . O . Box 469
Questa, New Mexico 87556
Dear Mr. Shoemaker:
This letter is in reference to your request of January 27,
1993, for an exemption under Section 108.C, for on-site
disposal of construction and demolition waste generated at
the Molycorp Site.
The Department accepts your claim for exemption of this
solid waste under Section 108.C of the Solid Waste
Management Regulations, provided the waste does not
infringe upon the Goathill Gulch and Spring Gulch drainage
systems.
Please let me know if you have any questions or need
additional information regarding this matter.
Sincerely,

J. David DuranBruceKJng
, Governor Program Manager, Permitting & Compliance Section

Solid Waste Bureau
Judith M Eopinow
^-SecreQay
'**¥" ' ~t '

."'̂ TaooCuny
-—• fSecrctaiy

cc. Earnie Gutierrez, District II, Santa Fe



'or/ccrc •":
- u'noca C^Tioar/
^uesia i; sion
'O Bex-69
Odesta ' e'/ Mexico 37555
~5l°Dnore 505)536 02 2

UNOCALS
MOLYCORP

State of New Mexico January 2 7 , 1993
Environment Department
Solid Waste Bureau
1190 St. Francis Drive
Santa Fe. NM 87503
Attention: J . David Duran

Program Manager,
Permits & Compliance

Reference: NMED Form for On-Site
Disposal of Construction
& Demolition Debris

Dear Sir:
With the enclosed and completed referenced form, Molycorp is
requesting that it be exempted from the State of NM Solid
Waste Management Regulations under Section 108 Part C since
the Questa mine now only places "construction and demolition
debris" in its landfills All lunchroom garbage and office
paper waste are disposed of through a private contractor
SANCO; and waste oil and cleaning solvent are handled by
licensed EPA approved contractors The two on-site landfills
listed on the referenced form have been capped with dirt
overburden.
Your consideration of this request is appreciated. If you
have any questions please phone me at 5Q6-7W^i. -*

5 - 8 6 - Of-f^^OQ)
}^3David R . Shoemaker '^c^1 ̂  P^^

^,
Mine Manager
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Table 1 Assessed River Reaches Not Fully Supporting Designated or Attainable Uses
Water

(Basin,
Body
segment)

Uses Hot
Fully

Supported*
(see Table 3a)

Probable Cause of
Nonsupport

Toxico
at Acute
Levels"

Toxics
at Chronic
Levels1'

Probable Sources
of Nonsupport
(see Table 3b)

Total
Size

Affected
(Miles)

Red River from Z w e r g l e H Q C W F
Dam to confluence of
Bast and West Porks
of Red River
(Rio Orande, 2 -120)

Slltation,reduction of
riparian vegetation,
streambank destabilization

Construction (3200) 3 9
Recreation (8700,
8703)

Red River from Placer Creek HQCWP
to Zwergle Dam i
(Rio Orande. 2 - 1 2 0 ) -̂̂  /î S

Metals, total phosphorus, Fe, Al
siltation(̂̂ ô  »n̂ e-
Metals, turbidity, A l . Cu, Ag
pathogens, siltation, Zn, Pb,
priority organics Cd

Resource extraction l 6
(5100)
Con?'' ruct-1 nrLJjjOO)

Resource Jilct^ act ion 20 2
S700, 590(JT~

-il5001_

Red River from mouth on •̂ ""̂  CWF',
^Rio Grande to Placer Creek L&WW®.

(Rio Grande, 2 -119) IRR'
(5600.
Agriculture

Bitter Creek from mouth HQCWF0
(o on Red River to headwaters
'-' (Rio Grande, 2-120)

Cabresto Creek from mouth HQCHP
on Red River to headwaters
(Rio Orande, 2-120)
Rio Hondo from South Pork HQCWF
of Rio Hondo up to Taoa
ski area
(Rio Orande, 2-120)

Rio Hondo from mouth on HQCWF
Rio Grande to South Fork
of Rio Hondo
(Rio Grande, 2-120)

Meta^a,' turbidity, total Cu Al . Fe
phosphorus, pH,
siltation, reduction
of riparian vegetation,
streambank destabilization
Metals Al

Metals, total phosphorus, Pb, Ag
total inorganic nitrogen,
oil & grease, siltation

Metals, siltation, Al
reduction of riparian
vegetation, streambank
destabilization

Land disposal (6800)
Resource extraction
(5300, 5700)
-Road_lLuno£l_jA10&l__
Recrgarj rtn—(8700)

Resource extraction
(5100)

Recreation (8700,
8701, 8704)
Construction (3200)
Domestic point
sources (0201)
Recreation (8700,
8701)
Construction (3200)
Agriculture ( 1 2 0 1 .
1500)
Road maintenance

7 6

13 4

3 5

13 0
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Lvi^p/ ^^z î ^y - A^/-^J'^
^ ^ /^——' ^ 3^ ^^>î .
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^iJl-?^ ( |(< .,c .̂-U- Jt« ^•^<- y (_• ^-^. Horn ^iill _

^M^ 2. -^"< P+Jt<P< ^S>^^A, ^ 5a^+^ ^C''

^^3?t ^ -fr^ f'»- 3. -h,l''< ^ ^u^Ai, , uJ .̂ »•--?'5

i:M_ do il-«. <- \-^^ \"r v^ 'I"^ a? I v c^» -̂*-̂ -

1^^-h«. b'--, t-^/ <- ^edmi'-td^ >"J 4- pi'-t.-ic1 / •̂  p
^ ' ' /
fit^i-t^^ ^ c r r p -S'ft-t-pl—i-- t->'^ "-'-• -<- Jl1*ll^^-•--l

i-'/ <RP- .--^J <5^> fii 1 1 >3< u-t-J -f^A- c./)<c+7<y '7

-H-^i. /^i^1t .<^>/^ ^"^4pta/

y 3"^ ^alld.^^ ^'a'^ — ) ,1^1'") /yi°c<dtA'<_ (-^-.Joi-ikucl ^feio<<i- -

J^.A^T*- ——- l^'t^'^ /D ^t.**-€-^<. (»'-^»^« L *T^1^/<^/ 6^ ^—^-^-

^^^^ x-)/«--»»-. '̂ ~- i-K.^^ t--— ni'i^ i ^r'^ ̂
fy .slio^h^ s y ' 3 - , 1 i ^ ' i 1 c-'^-Ai"- •h' *'»-<- i " ' •/"̂ - -y

^'^ 3i? JO s-e^c"^ fi^ C^, {:*, 4rv ^amc^ ^t>ci.-hvt/^.

f}^ ^cllt^o' S?3-a ' .R'llri-t.i {^'<.uiu^<* t^J i»>l«iv<-

T 3i L"^I(J<.( 53L^ -3 - rts .^.-<

'<' y/ Sti^Kn, S -13 - 3-

y'(ti $ti»^h-t, 3 3 - 3 - 3 ?4u»>l 5,^-,/i -h-i*^- <.—^1-3 lAiM-̂ -

a.L<. ^.i>||^l^.<< (ri-rv- 0'( " <^f+1-



.. .5- 23.a-

ts/l^c'f''^ n'fM.

t_ , S^^t, /<;̂ .

^^>^>-<_ Car'vr- 1
s-^ r̂

A'' •^yii /•-, A;<S 0^





^/^-,^,1,<1^
j i j It' {^>ii] S't^l-L^ (2s<nt ^Lt-f^y /-^^(t-o ~ /--^K, st'ni-f' '^n-

/̂ L(A -$„/,/ ^h, ^^ic^. /9/-^,->»<,<- -{& ^^.-•t'-
i ' fu f-' •> ,i|' i ,

y^-^ ^ A- -^^ ---^ ^ -^ 4,;,.,

.5-;^ ^-/'" /^ ^/-TTif , 7 ;̂ ̂  ^-^i-i^S\ 5^

/'/ /<' (',)< li-e^r,^ ^if^t^ •5 .2-2- C^ST^J -5<.>-~ t̂ ^ i/-»r̂ .',

fifTi^i »»//,, •&-'-.<?/ - -3/y/-^ /»<<• — -̂

_^ - ZZ- i^'^-fl^ ^

/-S^J /'-^•'^•en ^y\

~Tj r/i ifL >;

/'/X Z^/^ r^.^^-a- C^l/i prt^./ •i, /rz^ Z>-<-/1/7L-^./

.S^y^- /rn^iw i J i l l ////«</ .2> ^ci^^. (

^,f^.,t^y •»»>-t 5£73 -•»'/ <J>^ t ,—^f ^> (^- J i ^ ' r i L . (

1 ^ '7^0- i'»x^J^, ^•1 S<,y^,), -S-*-,,/̂  ^ t J . / l ^

^-/^ I ^-^, ̂  S- n ^J ^0 ^i^a^oi /A-A^

^17 ^£"P /^ ^- / 5—^^'^-<
i — /c-l't-v av-> F^^-.f '^,'^^-f Lw\j(

•se. ef- s^L^, pfw^y . /
I s •5»-»-y»|i'w^ l^c-^'^ " -5 IS"" i»->»̂ > cyevt^'<^y
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/;̂ 4*. ptwî iVrt ^ »(» ^ ^ Iff Jpri< ' t̂ ^" •W^
- 'k ' ̂ t J) ao»v » l̂î  lw('
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L- - î ̂ ^s-- ̂ "3^^
:7^-r- ^ / / ^z - ̂  ^ ^•<yw

^ /7



^_
-4--ZI-W

/̂ H ^

i^^-Z. . . .̂
i i

^.i^ ^^•r ^<-^l^_^-__^^5'3__...

; ̂  ̂  ^i.Z/ -__^-._- —<J.^C'

(̂ >€ ̂  p ̂ nA*^ ^•^i^_''*<^ ^Tw /Z^iorT^^^*'^ __ r^f l -

r4. J_^^=/^^. -,7Jr ,̂̂ ,.-_.._

. „ /./.^1 . 5-5 ̂  5-̂  ^ . _.S^-._-.__S^-o— -

.. ^Z' .:^7(. ^Z^ ^7 -——LIL-S".
-. -_ _ ___(<^'^\-^ 5zJ ..____ ____________^______,

^ /( l̂.~l»

^ ^ 7 .̂̂  s3-^ s%^- -.--^'^_--—3-^^'_
^CA^.w^^'? y^-»iltfJ

*

(^»>v\^^->-'»< c ^ <^^/iA^a-<j»^

P^^ ( .\^ ,̂ ̂  'g^ ̂ ^ . . 1^^ ̂ î  ̂  ̂ •<a't^/
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M o i y c o r o i"'c

Questa Division
3 0 Box -69
Quesia. New Mexico 87556
Teleonone '5C'5i 556-0212

uni@n
MOLYCORP

".arcn 1 2 , 1937

Amy Childers
rt'acer Resource Specialist,

Ground Water Section
New Mexico Health ana Envircnnent Separtnent
?. 0. Box 968
Santa Fe, New Mexico 87504-0968

Dear Ms. Childers:

Enclosed is the ground water base
nemo to ae dated January 23, 1987
quire additional data or if I can
regarding this matter.

data which you requested in your
Call ae at 586-0212 if you re-

be of further assistance to you

LeRoy E. 'Apoaaca,
'•ianager. Administrative

Services
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APPENDIX E

WATER QUALITY SAMPLING LOCATIONS

Wi th in the Guadalupe ^ouncains/Ouesta area, there are several
(localities where vacer f l o w or ./acer quality evaluations can be made. These
j include veils, springs, drain systems, and surface waters. The following is
| a description of locations rfhere water measurements were made. Sampling
I points are ident if ied by both cheir full naae and abbreviated names, and the

sampling location or occurrence and its use in the invesclgacion are
discussed.

BIG ARSENIC SPRING (RG BARSP)

This spring is the largest natural spring in the area* It is
(located on the Rio Grande, about 1.5 miles upstream froa the confluence of
|the Red River and Rio Grande. The actual spring is a single source located
I approximately 40 feec above river level. A few much smaller seep* occur a
ifew hundred feec upstream. This spring was used for spriag flow staff
•gauging and vaa sampled for aobienc ground-water quality evaluation.

'LITTLE ABSENIC SPRING (RG LARSP) — ^w

I This spring is a single source chat has a relatively high
.discharge. It is located approximately 0.75 mile upscrear froa the
confluence and originates about 30 feet above river level. This spring waa
used for visual spring flow gauging and was sampled for ambient ground-water
quality evaluation.

JCERRO SPRING (RG CERSP)f—————————

This spring is an area of about a dozen seeps along the Rio Grande,
^Just below Cerro Canyon. The seeps occur ac river level 4M "vary in dis-
.charge from a very small crickle co a couple gallons per minute. Proceeding
inorth co south, che seeps are labeled A through L. Cerro C, one of che

arger seeps, was used for visual spring flow gauging and was sampled for
lent ground-water quality evaluation.

'ISH HATCHERY 1 AND 2 (RR-FH1-SP, XR-FH2-SP)

These springs are an ar<*a of broad, relatively high discharge
leeps. They are located about 0.75 mile. upstream of the Red River Fish
latcnery and occur about 5 co 1 0 feet above river level* These springs were
ised for visual spring flow gauging and were sampled for ambient ground-
rater quality evaluation.

tED RIVER 1 AND 2 (RR No. 1 SP, XR No. 2 SP)

These springs are very snail seeps located ac river level a few
lundred feec downstream from El Au]ae Campground. During late summer, these
pringa sometimes go dry. Thev were used for visual spring gauging and were
aapied for ambiene ground-water quality evaluation.

e"-i
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\ pr f^ I^-ERa, ^. 5 , 6. 7 . ^ . 9 , A\'D '9 (RR-3-SP - 'R- 'O-SP)

This spr ing ..o-aolex »s located approxinacel y 0.5 ^ile downstream
from che Red River Fish Hatchery. The springs are located ac r iver level
and vary in discharge f rom small seeps Co single sources chat have moderate
discharges. They were Jsed f o r /IsuaJL spring gauging and sampled fo r
amoienc ground-water aua i i ty evaluat ion.

»
} BLM CHIFLO CAMPGROUND '^TLL (BLMCHI -' and SHEEPK W)

1 This veil is Located approximately 0.5 mile southeast of the Ch i f lo
Campground. The veil is 415 feet deep and caps the regional basalt aqui fe r .

{ Samples from this well ./ere used for ambient ground-water quality evalu-
ation, water-level surveys, and aqu i f e r testing. Water samples froa this

; well are collected ac che wellhead and at Sheeps Crossing Campground a f t e r
' being piped for approximately 0.5 nile.

BLM HEADQUARTERS WELL (BLMHDQ W and BARSEN W)
(

This well is located at the BLM Wild and Scenic River Headquarters
facility* The well is 546 feec deep and tapa the regional basic aquifer.

' Samples from this well were used for ambient ground-water quality eval-
uation» water-level surveys, and aquifer testing. Water saaolea fro» chta—,

; well were collected at che wellhead and at the Big Arsaaic Campground after
t being piped for approxlaacely 0.5 alie.

, OuTFALL 001. 002. 003 (FALLOOt, ?ALL002, FALL003) _ -

< The Outfalls 001, 002 and 003 are the discharge points for che
| french tile drain syscea chac underlies the current callings disposal
* facllty. Oucfall 001 rarely flows. Discharges from Outfalls 002 and 003 are

combined before che sampling point. Samples from these locations were used
i for leachace chemistry analyses.

1 MW-l. 2. 3. U

1 These aonicor wells are less 'than 50 feec deep and are positioned
along che face of che current callings dam. Wacer samples «rere sporadically
Caken with a bailer and were used cor leachace chemistry analyses.

HERRERA WELL (P-l)

This shallow private well Is located 0.25 mile south of the current
callings disposal sice. Water samoles were collecced from che household cap
and were used for leacnace chemistry evaluation.

RAEL WELL (P-^)

This shallow private well is located 0.5 mile south or che current
tailings disposal Site. Water saaoles were collected from che household cap
and were used for leachace >-heraiscrv evaluation.

E-2
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UNOCAL/MOLYCORP JOB « 14300-002-033 15:47 THURSDAY, FEBRUAK
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS

AMBIENT GROUND UATER QUAUTY, SURFACE WATER, LEACHATE CHEMISTRY
AMB_GW=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, BLM WELLS

L_CHEM=OUTFALLS, TAILDRY, U_DITCH, MU-(1-4), P-l AND P-4
SUR UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS

VARIABLE

PH
COD
TSS
TDS
CN
F
CD
FE
MN
MO
ZN
PB
CU
AS
HG
S04
BA
CR
N1
CA
AG
CL
AL
HG

N

86
1

49
95
11
95
74

105
105
105
105
82
82
13
11
90
10
11
10
10
10
10
10
10

8
0.00000000

31
198

0
0
0
0
0
0f~o

/""0
0
0
0

38
0
0
0

22
0
8
0.00000000
6

MEAN

A¥
03720939

.00000000

.22105263
00000000
99157895
00237838
59948571
17517143
06333333
1860476?]

.0157317TJ
0180853T
00000000
00016364

.92111111

.00000000
01281818

.03100000
21000000
00003200

.90000000

.72000000

STANDARD
DEVIATION

0.27909372
•

53.26036675
70 73732936
0 00000000
0 27892772
0.00453317
0 98396943
0 22981130
0 16510874
0.44761197
0 02090723
0.02001475
0.00000000
0.00013508

45.16512151
0.00000000
0.00996813
0.02233582
7.37660717
0.00010119
3.66515120
0.00000000
2.31651079

MINIMUM
VALUE

TV

7 30000019
0.00000000
0.00000000

91.00000000
0.00000000
0.40000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0 00000000
0.00000000
0.00000000
0.90000000
0.00000000
0 00000000
0.01000000

17.20000000
0.00000000
6.00000000
0.00000000
5 30000000

MAXIMUM
VALUE

D AUH ni w 'r=AMB uW — — — — — — —

8.69999981
0.00000000

274.00000000
428.00000000

0 00000000
1 40000000
0 02000000
5 30000000
1 05000000
1 44000000
3 58000000
0 07000000
0 09000000
0 00000000
0 00032000

172 00000000
0 00000000
0.03000000
0.08000000

38 60000000
0 00032000

18 00000000
0.00000000

11.90000000

STD ERROR
OF MEAN

l»A.^<-^yC/ ^'•^'

0.03009545
»

7.60862382
7.25749686
0 00000000
0.02861738
0.00052697
0.09602558
0.02242729
0.01611296
0.04368246
0.00230882
0.00221026
0.00000000
0.00004073
4.76082183
0 00000000
0.00300550
0.00706321
2.33268801
0.00003200
1.15902258
0.00000000
0.73254503

SUM

•wwyv/iJ'^J^e.r

691.200008
0.000000

1519.000000
18831.000000

0.000000
94 200000
0.176000

62.946000
18.393000
6.650000

19.535000
1.290000
1.483000
0.000000
0.001800

3502.900000
0.000000
0.141000
0.310000

222 100000
0.000320

89.000000
0.000000

67.200000

\

0

2836
5003

0
0
0
0
0
0
0
0
0
0
0

2039
0
0
0

54
0

13
0
5

/ARIANCE

.0778933

6666667
.7697648
0000000
0778007
0000205
9681958
0528132
0272609
2003565
0004371
0004006
0000000
0000000
8882010
0000000
0000994

.0004989
4143333
0000000

.4333333
0000000

.3662222

C V

3 473

171.808
35.686

^

28 130
190 599
164 136
131.192
260 698
240 59C
132.89^
110 66F

82 54(
116 04:

.

77.76(
72.051
33 21

316 22(
41.18

.
34.47



UNOCAL/MOLYCORP JOB » 14300-002-033
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS

AMBIENT GROUND UATER QUALITY, SURFACE WATER, LEACHATE CHEMISTRY
AMB_CU=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, B1.M UELLS

L_CHEM=OUTFALLS, TAILDRY, W DITCH, MV-0-4), P-l AND P-4
SUR UAT=RR AND CABRESTO AND LOIUMBINE CREEKS SURFACE LOCATIONS

15:47 THURSDAY. FEBRUARY 6 . 1986 22

VARIABLE

PH
COD
TSS
TDS
CN
F
CD
FE
MN
HO
ZN
PB
CU
AS
HG
S04
BA
CR
N1
CA
AG
CL
AL
HG

N

162
116
141
160
112
157
154
174
174
174
174
152
152
97
95

166
0
0
0
0
0
0
0
0

MEAN

^- — — — - - - — - ^ — — - - — - —

7 64135802
7 43965517
7.88588652 -

1332.268 7500G'--"-
0 00249464
1 31337580
0 00898052
0 31214943 - '
0 54620690--
1 06675862
0 16637931
0 05927632
0 02322368
0 00917526
0 00000000

850 24698795

,

,

STANDARD
DEVIATION

0.42959537
3 95251993

-29.16590647
469..45446356

0'00208456
6~77543169
0-00725310

"0 51855575
0-65024360
1.06394312
0 41697797
0 03553008
0 03692846
0.00276515
0 00000000

343 32720389

•

•

.

.

MINIMUM
VALUE

*rvi----------- I Y I

5.90000010
1 00000000
0 00000000

32.00000000
0.00000000
0 30000000
0 00000000
0 00000000
0 00000000
0 00000000
0 00000000
0 00000000
0 00000000
0 00000000
0.00000000

28 00000000

.

•..

p i nr —L* v'l

9
21

340
2165

0
2
0
5
2
3
3
0
0
0
0

1662

MAXIMUM
VALUE

[iCMllc.n - — — — — -

.1000004
0000000
0000000
0000000
0114000
4000000
0300000
0000000
1700000
5300000

.0000000
2400000
3400000

.0100000
0000000
0000000

..

.

STD ERROR
OF MEAN

0 03375220
0 36698226
2.45621242

37.11363406
0.00019697
0 06188619
0 00058447
0 03931161
0 04929484
0 08065732
0.03161102
0.00288187
0 00299529
0.00028076
0.00000000

26.64735898
.
.
.
.
.
.
.
.

SUM

1237.90000
863.00000

1111.91000
213163.00000

0.27940
206.20000

1 38300
54 31400
95 04000

185.61600
28.95000

9 01000
3 53000
0 890UU
0 00000

141141 00000

•
.

,
•

•

VAR

0.
15.

850.
220387.

0
0
0
0.
0
1
0.
0
0
0
0

117873

•

•

JANCE

18455
62241
65010
49336
00000
60129
00005
26890
42282
13197
17387
00126
00136
00001
00000
56893

C V

5.622
53.128

369.849
35.237
83 561
59.041
80 765

166 124
119.047
99 736

250 619
59 940

159 012
50 137

40 380

.

•



UNOCAL/MOLYCORP JOB ft 14300-002-033
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS

AMBIENT GROUND WATER QUALITY, SURFACE WATER, LEACHATE CHEMISTRY
AMB_GU=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, BLM WELLS

L_CHEM=OUTFALLS, TAIIDRY, W DITCH, MW-(1-4), P-l AND P-4
SUR WAT-RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS

15:51 THURSDAY, FEBRUARY 6 , 1986 38

VARIABLE

PH
COD
TSS
TDS
CN
F
CD
FE
MN
MO
ZN
PB
CU
AS
HG
S04
BA
CR
N1
CA
AG
CL
AL
MG

N

14
0
3

14
0

14
8

14
14
14
14
8
8
0
0

13
0
0
0
0
0
0
0
0

MEAN

.......+.....
7.56428572

»

2.46666667
1219 92857143

,

0 421428S7
0 00500000
0 46142857
0 01642857
0.08042857
6'46571422L
U 05625000J
0 012500CKT

681.30769231
•

,

,

.

,

,

.

STANDARD
DEVIATION

0.50475756
,

1 85831465
93.02891551

,

0.09749613
0 00534522
0.57541767
0 01277446
0.03624004
0.26267014
0 03622844
0.01488048

^

110.25000727
•

•

•

•

•

.

•

•

MINIMUM
VALUE

— — — — — LOG

7.0000000
.

0.4000000
1102 0000000

^

0.3000000
0.0000000
0 0200000
0 0000000
0.0060000
0.0900000

[0.0100000
0 0000000

,

509.0000000..
•.
....

MAXIMUM
VALUE

=P 1 W —— -

8.5000000
•

4.0000000
1408.0000000

,

0.6000000
0 0100000
2 0600000
0 0400000
0 1400000
0.9500000

f (0 1200000 1
0 0400000
.
,

875.0000000
.
.
.
•
.
•
.
.

STD ERROR
OF MEAN

0.13490213
,

1.07289846
24.86302349

,

0 02605694
0 00188982
0.15378684
0.00341412
0.00968556
0 07020155
0 01280869
0 00526104

•

30.57785033
«

.

.
•
•
•
•
•

105

7
17079

5
0
6
0
1
6
0
0

8857

SUM

.900000
,

.400000

.000000
,

.900000

.040000

.460000

.230000

.126000

.520000

.450000
100000

•

.000000
•.
•

•

•

•

•

•

V,

0

3
8654

0
0
0
0
0
0
0
0

12155

^RIANCE

254780
.
.453333
.379121

009505
000029
331105
000163
001313
068996
001313
000221

064103
•
•
•
•
•
•

•
•

C V

6 673

75.337
7 626

23 135
106 904
124 704

77 758
45 059
56 402
64 406

119 04^»

16 1U2

•

•
•
•
•
•



UNOCAL/MOLYCORP JOB 8 14300-002-033
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS

AMBIENT GROUND WATER QUALITY, SURFACE WATER, LEACHArE CHEMISTRY
AMB_GV=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, BLM WELLS

L_CHEM=OUTFALLS, TAILDRY, U DITCH, MU-(1-4), P-l AND P-4
SUR UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS

15:51 THURSDAY, FEBRUARY 6 , 1986 31

RIABLE

H
;OD
rss
FDS
CN
F
CD
FE
MN
HO
W
PB
CU
AS
BG
S04
BA
CR
N1
CA
AG
CL
AL
MG

N

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
12
0
0
0
0
0
0
0
0

MEAN

4
7 69230758
9 61538462
3.92307692

1175 23076923
0.00112308
2.01538462
0 01076923
0.24692308
0 28153846
0 69615385
0 02153846
0 05307692
0 04153846
0 01000000
0.00000000

842.83333333
,

.

^
C

0
4

- 2
175

0
0
0
0
0
0
0
0
0
0
0.00000000

68

STANDARD
)EVIATION

68855106
55592035
01913919
67970564,
00119802
19081472
00862316
12963954'
21129940
38293904
01863963

.02250356

.09044760
00000000

05456812
.
.

MINIMUM
VALUE

i (\r*----——-—-- t.Ul<-

6 69999981
4.00000000
2.00000000

900.00000000
0 00000000
1.70000000
0.00000000
0 00000000
0.02000000
0.38000000
0 00000000
0 00000000
0 00000000
0 01000000
0.00000000

672 00000000

.

.

MAXIMUM
VALUE

.FALL001 ———

8 8000002
21.0000000
8.0000000

1576 0000000
0.0032000
2 4000000
0 0200000
0 4800000
0 5600000
1 8600000
0 0600000
0 0800000
0 3400000
0.0100000
0 0000000

932.0000000
.
.
.

,

STD ERROR
OF MEAN

0 19096970
1.26358496
0.56000845

48 72478360
0.00033227
0.05292248
0 00239164
0,03595554
0 05860391
0 10620818
0.00516970
0 00624136
0.02508565
0 00000000
0 00000000

19.64566161
•
.
.
.

.

.

.

SUM

99.999999
125 000000
51.000000

15278 000000
0.014600

26.200000
0 140000
3 210000
3.660000
9.050000
0.280000
0.690000
0 540000
0 130000
0 000000

10114.000000
•
•
.
.

•
.
•

V/

0
20

4
30863

0
0
0
0
0
0
0
0
0
0
0

4631

IRIANCE

474103
756410
076923
358974
000001
036410
000074

.016806

.044647
146642
000347
000506
008181
000000
000000
424242

•
•
•

•
•
•

C V

8 951
47 382
51.468
14 949

106 673
9 468

80 072
52.502
75 052
55 008
86 541
42 398

217 744
0 000
.

8 074

•
•

•
•
•



lAULfcS OF INORGANIC DATA-CONC^MATION IN PPH, pH IN UNITS
AMBIENT GROUND UATER QUAUTY, SURFACE UATER, LEACHATE CHEMISTRY
AMB_GV=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, BLM WELLS

L_CHEM=OUTFALLS, TAILDRY, U_DITCH, MU-(1-4), P-l AND P-4
SUR_UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS

u.-il. iliuK.JUrti, tbUKU^KK to, l.yU6 32

VARIABLE

PH
COD
TSS
TDS
CN
F
CD
FE
MN
MO
ZN
PB
CU
AS
HG
S04
BA
CR
N1
CA
AG
CL
AL
MG

N

47
43
46
46
44
46
51
53
53
53
53
51
51
44
44
50
0
0
0
0
0
0
0
0

7
5
4

1458
0
2
0
0
1
2
0
0
0
0
0

930

MEAN

^
.51489361
20930233
45652174
69565217

.00174318

.11086957
00862745
16169811
48377358
4749056C

.01830189
06313725
01843137 -
00909091
00000000
28000000

«
.
.
.
.
.
.
•

STANDARD
DEVIATION

0.22261164
2.36601070
5.31123138

121.57665521
0.00094510
0.13371323
0.00663916
0 10547942
0 20631591
0.38490070
0.01717958
0.03049526
0.02737682
0.00290803
0.00000000

123 08285578
.
.
.

.
•
•
.

MINIMUM
VALUE

—————— LOG

7.0999999
1.0000000
0.0000000

1160.0000000
0.0000000
1.8000000
0.0000000
0 0000000
1.0800000
1.5100000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

714.0000000
...
•

•

•

•

.

MAXIMUM
VALUE

-FALL002 — - -

8.1999998
11.0000000
23 0000000

1811.0000000
0 0040000
2.4000000
0 0200000
0 4700000
2 1700000
3 5300000
0 0700000
0.1600000
0.1900000
0 0100000
0.0000000

1234 0000000

.

.
•
.
•
.
•

STD ERROR
OF MEAN

0.03247125
0.36081325
0.78309834

17.92549987
0.00014248
0.01971494
0.00092967
0 01448871
0 02833967
0 05287018
0.00235980
0.00427019
0.00383352
0.00043840
0.00000000

17.40654439
.
•
•

•
•
•
•
•

SUM

353.200000
224.000000
205.000000

67100.000000
0.076700

97.100000
0.440000
8 570000

78.640000
131.170000

0.970000
3.220000
0.940000
0.400000
0.000000

46514.000000
•
•
•

•

•
•
•

VA

0.
5.

28.
14780.

0.000001
0.
0.
0
0
0
0
0
0
0
0

15149

•
•
•
•
•
•
•

RIANCE

049556
598007
209179
883092

017879
000044
011126
042566
148149
000295
000930
000749
000008
000000
389388

C V.

2.962
45.419

119.179
8.335

54.217
6.335

76.954
65 232
13.905
15.552
93 868
48 300

148.534
31.988

.
13 231

•
•
•

•
•

•
•



UNOCAL/HOLYCORP JOB » 14300-002-033
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS

AMBIENT GROUND WATER QUA1.ITY, SURFACE WATER, LEACHArE CHEMISTRY
AMB_GU=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, BLM UEI1.S

L_CHEM=OUTFALLS. TAILDRY, U DITCH, MU-(1-4), P-l AND P-4
SUR UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS

15;51 THURSDAY, FEBRUARY 6 , 1986 39

VARIABLE

PH
COD
TSS
TDS
CN
F
CD
FE
HN
HO
ZN
PB
CU
AS
BG
S04
BA
CR
N1
CA
AG
CL
AL
HG

N

4
0
1
4
0
4
1
4
4
4
4
1
1
0
0
3
0
0
0
0
0
0
0
0

MEAN

*
7 95000017

0 50000000
227.75000000

«

0 52500000
0 00000000
0 10000000
0 01250000
0 00500000
0 36750000
0.02000000
0.00000000

•
,

62 00000000
,

,

•

,

,

•

.

STANDARD
DEVIATION

0 38729840

22 06618831

0.05000000

0 03559026
0 01500000
0.01000000
0 11354148
,

,

^

2.64575131
.

.

.

.

.

.

.

MINIMUM
VALUE

I /"V- — — - - — — — - — IJUL.

7 40000010
,

0 50000000
200 00000000

0 50000000
0.00000000
0 05000000
0 00000000
0.00000000
0 25000000
0 02000000
0.00000000.

60.00000000.
...

.

MAXIMUM
VALUE

P- A U- ~** N — — — — —

8 30000019
,

0 50000000
250 00000000

0 60000000
0 00000000
0 13000000
0 03000000
0 02000000
0.50000000
0.02000000
0 00000000.

»

65.00000000
.
.
•

•
•
•

STD ERROR
OF MEAN

0 19364920

.

1 1 03309416
.

0 02500000
»

0 01779513
0 00750000
0.00500000
0 05677074
.
.
•
.

1.52752523
•
•
•
.

•
•

SUM

31 80000067
,

0.50000000
911 00000000

2 10000000
0 00000000
0 40000000
0 05000000
0 02000000
1 47000000
0.02000000
0 00000000

.
186.00000000

•
•
•
•
•
•
•
•

VARIANCE

0 150U0005

486 91666667

0 00250UOO

0.00126667
0.00022500
0 00010000
0 01289167

.

7 00000000
•
•

•
•
•

L V

4 872

9 689

y t>24

35 590
120 000
200 000

30 896

.

4.267
•
•
•
•

•
•
•



Appindli C 3

Th« folio—Ill t«bl* 1 > • coapTfon of wt«r quality to ••nlMUl concentration* •llowd by til* New n*iico Bt*t*
St«no*rtfl TkB coiyrlion w* 4*vlop*d gy •ubtracting th« wfr quxlltv •tana*rd fraa th« uat«r qu«lit(| par«»*tT
vlu* tor that •••fltn| Thu* • poiltiv rcult Indlffi th«t •••taua •IIoM*61* conc*ntr*t Ion* UT* ••Cfactf _r<-

Th* farwt I* •••pling location. d*t« *nd then th* coipJrlaon of v«lu«* «nd >t*t* tt*nd«rd» Th« co«ip«rl*on*
•r* •rranafd In tk* followln| order .<— .̂

pH. COD. TUB. TOB. CN F Cd F«. Hn. Ho. t n / P 6 . \ C u . A*. HB BQ4. B*. Cr. N1 C*. Ay . Cl Al n«
EXCD I 2 3 4 3 6 7 8 V 10 1 1 | 13 1 13 1 4 13 16 1 7 IB 19 30 31 33 33 ..'<



18 37 THURSDAY DECEMBER 36 1VU3 3UNOCAL/nOLYCORP JOB • 14300-003-033
CGnfARIBON TO NEM MEXICO UATER QUALITY 8TANDARD8

CONCENTRATION; 1^ PPfl
OBB

109
190
191
193
193

LOC

JUNEBUO
JUNEBUO
JUNEBUO
JUNEBUa
JUNEBUO

DAT

830131
030338
030401
030301
030331

E X C D I EXC03 EXCD3 EXC04

-730
-803
-800
-833
-860

EXC03 EXC06 EXCD7

-0 0100
-0 0100
0 0000
-0 0100
0 0000

EXC08

-0 390
-0 680
-0 400
0 640
0 830

EXC09

0 1900
0 0800
0 1 100
-0 OBOO
-0 0700

EXCOIO

-I 000
-I 000
-1 000
-1 000
-1 000

E X C D I I

-•» BJO
-9 'X.O
-9 fi0
-9 930
-9 940

1-(7 f
198 »
199 f
301 t
303
303
304
303
306
307
308
309
310
3 1 1
313

HU-
nw-
HM-•
»-
>-
•-
•-
•-
•-
>-
•-
•-
•-
•-

.U
^M
.M
U
'U
M
i<
U
'U
M
-**
M

8:10909
830904
030909
030130

830334
30316

030433
030337
030913
030131
830338

' 030401
030301
030331
030637

1/J
333
473
103
130
138
113
300
136
330
311
300
408
336
373

-0 0100
0 0000
0 0000
0 0000
-0 0100
0 0000

0
0
3
0
1
0
0
0
0
0
0
0
0
0
0

6UO
310
810
690
060
940
3 1 0
9:0
780
830
130
0 1 0
810
730
940

1)
0
0
0
0

-0
0
0

-0
0

-0
0

-0
-0
-0

KIIO
41100
76UO
2000
aouu
2UOU
If 00
1 700
1600
1BOO
1800
1700
1900
1700
1800

0
-0
-0
-0

U
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

U-lU
460
3 1 0
940
940
81)0
930
930
a'io
890
950
930
860
800
930

; / / ( )
-9 V3U
9 UJO
f 64(1
I 44U

-f U&0
-1 4AU
1 JOO
9 3JU

-•>
9

300
3^0

-9 05U

-9 910

EXC013 EXCD13 E X C 0 1 4 E X C 0 1 3

f^>"»
(Aec
h.o->

\^«.
v̂*-
U^

^/̂

; r ^a•a

189
190
191
193
193
197
198
199
301
303
303
304
303
306

^M'!^"208
1 309
J 310

-S 311

-0 03
-0 03
-0 03
-0 04
-0 04

-0 03
0 03
0 03
0 01
-0 04
0 07

-0 8800
-0 9300
-0 9300
-0 9000
-0 9700

-1 0000
-0 »700
-0 9600
-1 0000
-1 0000
-0 MOO

EXC016 EXCD17 EKC018 EKC019 EXC030 I.XC021

-337
-331
-338
-371
-377
-180
-313
-143
-30
-91
-4
108

-30
100
373
139
307
137
14

EXCD23

Pb
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AUGUST 18-21. 1936
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P.O. Box 968, Harold Runnels Building

1 1 9 0 St. Francis Drive
Santa Fe, .New Mexico 87504-0968

October 1987

SUMMARY AND CONCLUSIONS
During the period of August 13-21, 1 9 8 6 , the Surveillance and

Standards Section conducted a A-day survey of a twenty-three mile reach of
the Red River in water quality standards segments 2-119 and 2-120 ( F i g . 1 ) .
The objectives of the survey were- ( 1 ) to assess the water quality of the
Red River, ( 2 ) to ascertain what effects, if any, the discharges from the
Red River wastewater treatment facility, the Questa wastewater ponds, and
Molycorp have on the water quality of the Red River, ( 3 ) to determine
whether water quality standards are being attained, and ( 4 ) to evaluate the
biological integrity of this reach by inventorying the macroinvertebrate
community. Chemical, physical, and biological data collected during this



survey are presented and discussed in this report. Conclusions reached

"(ere as fol lows:

1 . The water quality of the ^ed River is generally good; exceptions are

noted below.

2. The Red River WWTF discharges an effluent of excellent quality with no

apparent effect on the river.

3. Concentrations of aluminum, iron, and manganese ranged 500-2,500 ug/1

below the town of Red River. Low concentrations of zinc and copper were

also found in this reach of the river. Molybdenum was elevated below the

Molycorp outfall. Except for aluminum the ambient concentrations of these

constituents were below the U.S. Environmental Protection Agency's

^BP criteria for the protection of human heal th and freshwater aquatic life.

•I. During a thunderstorm runoff event which occurred during the survey,

large increases in total non-f i l teraole '•es'due, turbidity, phosphorus,

calcium, siilfate, total filterable residue, arsenic, barium, chromium,

lead, silver, copper, manganese, niolybdenyB, nickel, iron, and aluminum

were observed for a one-hour period '•' '^f 9ed River. The event also

lowered pH from 8.1 to 3.8.

5. The thunderstorm runoff event o5sf»'»l luring the survey resulted m

violations of water quality standards ':'• '...rusity, pH, arsenic, barium,
j

( chromium, and lead in segment 2-120 ' .>••"• ; •iis event the domestic water-

supply use of this segment was not df i "•'i



5. The benthic macroinvertebrate communities of the Red River were

'ndicative of a high quality mountain stream. Though diverse, sharply

•educed numbers of macroinvertebrates in the reach between Red River and

')uesta may be attributable to periodically recurring alummum-pH toxicity

^nd, possibly, habitat restriction due to adsorption and co-precipitation

•)f aluminum compounds.

1 . The Red River below the fish hatchery supports a stable, reproducing

'rout fishery. The river between Red River and Questa, however, supports

'/nly a "put and take" fishery; this reach has very poor potential as

habitat for reproducing trout. Impairment of fishery in this reach may be

'lue in part to the paucity of both macroinvertebrates and spawning

substrate.

''. Low pH values and high inputs of numerous elements into the nver

•luring thunderstorm runoff may be due to the characteristics of soils of

'he catchment. 'zJe postulate the following scenario. During runoff
Qxi'd/z.e.

siiKides in eroding soils hydmolJ'ee to sulfunc acid. The H"*" acidity

hereby produced mobilizes trace elements and sharply reduces pH in the

river. Downstream these materials precipitate or adsorb as pH returns to
LIrcumneutral values.

ACKNOWLEDGEMENTS

Dr. Gerald Jacobi of New Mexico Highlands University analyzed the

^croinvertebrate samples for taxonomic composition, calculated the

^nsities and diversities of taxa, prepared the tables, and wrote the

Action interpreting the results of this work. Robin Gelston-Walls (USEPA,
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r
INTENSIVE WATER QUALITY SURVEY OF THE

1IDDLE RED RIVER,
TAOS COUNTY, NEW MEXICO

Septemoer 12 - October 25, 1988

Larry R. Sreolka and David F. Tague

Surveillance and Standards Seccion
Surface Water Quality Bureau

Envirorunencal Improvement Division
Harold Runnels Building
1190 St. Francis Drive

Sanca Fe, New Mexico 87503

May 1989

SUMMARY AND CONCLUSIONS
During a 6-week, period, September 12 through October 25, 1988, the

Surveillance and Standards Section conducted an 8-day survey of a twenty-
five mile reach of the Red River in water quality standards segments 2-
119 and 2-120 (Fig. 1 ) . The objectives of the survey were: ( 1 ) to
assess che wacer quality of the Red River by sampling both water and
sediments, ( 2 ) to evaluate the biological integrity of this reach by
inventorying the diatom, macroinvercebrace, and fish communities, ( 3 ) to
determine whether water or sediments froo the Red River are toxic to
invertebrates or fishes, and ( 4 ) to quantify ground-water influx between
Zwergle Dam and the Queaca Ranger Station. Chemical, physical, and
biological data collected during this survey are presented and discussed
in this report. Conclusions reached were as follows:
1. The water quality of the Red River is generally good, but exceptions
are noted below.



2. During a rainstorm runoff event which occurred in the Bitter Creek
drainage basin during the survey, the survey team measured increases in
non-filterable residue, curoidicy, total pnospnorus, copper, lead, iron,
zinc, manganese, and aluminum in the Red River below Bitter Creek. These
increases resulted in 21 violations of the numeric standards of segment
2-120, including a pH of 5 . 7 , and 26 exceedances of the U . S .
Environmental Protection Agency's chronic or acute freshwater criteria
for iron, lead, copper, and zinc. The exceedances of criteria occurred
in the unfilcered samples, but noc in the filtered samples, suggesting
that metals were adsorbed to soil particles mobilized during the runoff
event. ^^

3. Episodic surface runoff continually erodes and oxidizes the sulfide-
nch volcanic soils of barren, south-facing slopes. The strong acid
Formed in this process aids in mobilizing and transporting trace
elements to the Red River and also temporarily reduces the pH of the
river. Downstream these materials precipitate or adsorb as the pd of the
river returns CO near-neutral values. --
4. Biomoniconng performed on water and sediments from seven stations
using Daphnia pulex. crout fry, and fathead minnows, with one exception,
showed no acute or chronic toxicity. An acute toxicity test of seaimenc
eluace from Bitter Creek proauced 60Z mortalicy of Daphnia pulex.
5. Biological assessment of the Red River showed sharply reduced numbers
of diatoms and benchic macroinvertebraces between the southeast Molycorp
boundary and the Quesca Ranger Station. At the Questa Ranger Station the
survey team found no fish and an 80Z reduction in numbers of benchic
macro invertebrates.



6 . Historic and recent disturoances in the drainage basin of the Red
River continue to contribute co the mobilization and transport of
sediment-associated materials co the river.
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importantly to the informational value of this report and their efforts
are gratefully appreciated and acknowledged.

4 '



Table A? rnntinued

STORET RETRIEVAL DATE 89/02/27
URG1ZO 026045 URG120028045

16 41 55 0 105 26 16 0 5
RED RIVER ABOVE MULYCQRPS BOUHOARYRED RIVEF

WESTERN C
UPPER RIC
Z1NMEX
0000 FEE1

DA re
FROM

TO

88/09/13
88/09/20
88/09/26
60/10/25
00/00/00
SIAIIUH

~ •
01055

DATE
FROM

TO

L^ e^A-aa/of/a
..Jf 88/09/20

^^ 88/09/26
88/10/25
00/00/00
STATION

SULF
3 GRANOE ABOVE T

661217
r DEPTH 2490

71
OERC
HG.I

UG

1 0 4 0
1 0 1 5
0 9 1 5
1 1 0 0

tlUlllli 11
MAXIMUM
MINIMUM
MEAN
STAND OEV
STAND ERR

M&IIGHESE
till

UG/L

lO'.O
1 0 1 5
0 9 1 5
1300

MUHBER
MAXIMUM
MINIMUM
MEAN
STAHO OEV
SIAIIO ERn

1209
HE PE

METER

900
URY
OTAL
/L

0 5
0 5
0 5
0 5

4
0 5
0 5
0 5
0 0
0 0

620
10(0
\QQ\
150^

4
620
100
241
251
1 2 6

10ARY

00
COS RIVER
13020101
S ELEVATIOt

71890
MERCURY
IIG.OISS

UG/L

0 5
0 5
0 5

S
0 5
0 5
0 5
0 0
0 0

01056
MANCNESE
tUI.DISS

UG/l

A 360
907

"7 no5

3
360

90
167
150

07

Z1M
Oll'«7

SELENIUM
SE.TOI

UG/L

5
5
5
5

<•
5
5
5
0
0

• . A l t

01062
MOLY
no.ior

UG/L

A 10

- So
10

<«

10
10
10
0
0

sour
011<<5

SELENIUM
SE >DISS

UG/L

5
5
5

I
5
5
5
0
0

•>«w'^ I

01060
IIOLV

MU.OISS
UG/L

10
10
10

3
10
10
10
0
0

/TYPA/AMB

01077
SILVER
AG.TOT

UG/L

1
1
1
1

<•
1
1
1
0
0

01067
NICKEL

ril.TOIAL
UG/L

50
50
50

3
50
50
50

0
0

NT/STREAM/

01075
SILVER

AG.DISS
UG/L

1
1
1

1
1
1
1
0
0

01065
NICKEL

in.oiss
UG/L

50
50
50

3
50
50
50
0
0

BIO

01042
COPPER
CU.TOT

UG/L

100
—So

50
50

<>
100
50
63
25
13

01092
ZINC
ZN.IOr

UG/L

150
50-;
50(
50 \

4
150

50
75
50
25

010<«0
COPPER
CU.OISS

UG/L

50
50
50

S
50
SO
50
0
0

01090
ZINC

2H,OIS3
UG/L

> 50
7 50?

5" 50;)

3
50
50
50
0
0

01045
IRON

FE.TOT
UG/L

33000
5<«0
350
230

4
31000

230
8530

16314
8157

01105
AtUHIHUd
AL.ior

UG/L

M 8900
^ <>00^

700;
10753

4
8900

600
2819
4059
2030

01046
IRON

FE.DISS
UG/L

50
50
50

3
b0
50
50
0
0

01106
ALUMINUM

Al ,OISS
UG/L

~~^
50

140nz- 100

3
140
50
97
45
26

99/99/99



Table A2 Continued

STORCT RETRIEVAL DATE 89/02/27
URG1?0 028040
36 40 52 0 105 30 53 0 5
RED RIVER ABOVE COLUMBINE CREEK
35055 tllM MEXICO TAOS
WESTERN GULF 120900
UPPER RIO GRANGE ABOVE THE PECOS RIVER

1302010121HMEX
0000 F E E T D E P T H

DATE
FROM

TO

88/09/13
88/09/20
88/09/26
88/10/25
00/00/00
STATION

D A T E
FROM

TO

A ^el\\- —-88/09/1}
tM >*»«>/ 68/09/20

88/09/26
88/10/25
00/00/00
STATION

881217

I I G , T O T A L

1055
1035
0925
1425

11U110ER
MAXIMUM
MINIMUM
ME All
STAtIO DEV
STAtIO EIIR

1055
1035
0925
1425

UUHBER
MAXIMUM
MINIMUM
MEAN
SIAHD OEV
STAND E R R

2397 METERS E L E V A T I O N

71900
M E R C U R Y

UG/L

0 5
0 5
0 5
0 5

<<
0 5
0 5
0 5
0 0
0 0

01055
HANGHESE

Mil
UG/L

740
1109
1 I O (
150;

4
740
110
278
309
154

13020101

71890
MERCURV
IIG.DISS

UG/L

0 5
0 5
0 5

3
0 5
0 5
0 5
0 0
0 0

01U56
HAIIGHESE
HH.OISS

UG/L

390
807

/?? 100J

3
390

80
190
173
100

21M
01147

"SELENIUM
S E . T O T

UG/L

5
5
5
5

4
5
5
5
0
0

21M
01062

M O L V
M O . I O T

UG/L

^ 20
^0 "

10
10

4
20
10
13

S
S

sour
01145

SELENIUM
SE.OISS

UG/L

5
5
5

3
5
5
5
0
0

sour
01060
MOHT

MO.OISS
UG/L

10
10
10

3
10
10
10
0
0

01077 01075 01042
S I L V E R S I L V E R COPPER
A G . T O F AG,OISS CU.TOT

UG/L UG/L UG/L

0 0 30
0 0 15

01067 01065 01092
N I C K E L N I C K E L ZINC

M I , T O T A L N I , O I S S ZN.TOT
UG/L UG/L UG/L

50 50 180
50 50 507
50 50 50(

50)

3 3 4
50 50 180
50 50 50
50 50 8S
0 0 65
0 0 33

110
50
50
50

4
110
50
65

01040
COPPER
CU.DISS

UG/L

50
50
50

3
50
50
50

0
0

01090
ZIMC

ZII .DISS
UG/L

^ 50
507

52> 50)

3
50
50
50
0
0

01045
IRON

F E . T O T
UG/L

45000
1000
400
530

4
45000

400
11733
22180
11090

01105
ALUMIMUM

A L , T O I
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Table A2 Continued

STOBET RETRIEVAL DATE 69/02/27
URG120 028025
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0000 FEET DEPTH 2i97 METERS ELEVATION

D A T E
FROM

TO

88/10/25 l<«io
•yioym. .....

DATE
FROM

TO

ea/io/25 1410

DATE
FR011

10

08/10/25 1 4 1 0
nn/nn/nn

DATE
FROM

TO

88/10/25 1410

DATE
fROM

TO

OB/10/25 l4l0

D A T E
fRun

TO

P X ' 1 0 ' 2 5 1 4 1 U

00010
H A T E R

TEMP
CEIIT

6 S

OOA'.O
T INORG
NITROGEN

MG/L N

0 24

009S5
PTSSIUM

K , O I S 3
IIG/L

1 0
01002

AHSENIC
A S , T O T

UG/L

5

71900
MERCURY
H G , T O T A L

UG/L

0 5
21M SOUT

01055
HAHGHESE

Mil
UG/L

00095
CNOUCTVY

AT 25C
MICROMHO

110

00605
ORG N

M
MG/L

0 27

00930
SODIUM

I I A . O I S S
UG/L

2
01000

ARSENIC
AS,OISS

UG/L

71890
MERCURY
HG.DISS

UG/L

01056
IIAHGNESE
m,oiss

UG/L

21M
00100

DO

UG/L

9 5

Z 1 M
00600

TUIAL N
N

MG/L

0 51
tin

009<i5
SULFATE
SO'.-TOT

MG/L

7
01007

BARIUM
B A , T O T

UG/L

50
21M

Oll'»7
SELENIUM
SE.TOT

UG/L

5

01062
MOLY
M O . T O T

UG/L

SOUT
00400

PH

SU

8 1
sour

005SO
RESIDUE
TOT N F L T

MG/L

I
buui

00900
TOT HARD

CACOi
MG/L

80
01005

BARIUM
BA,DISS

UG/L

SOUT
Oll^S

S E L E N I U M
St.DISS

UG/L

01060
MOLY

I I O . O t S S
UG/L

82079
TURBIOTY

LAB
NIU

1

70100
RESIDUE
DISS-180
C IIG/L

90

00680
T ORG C

C
MG/L

01027
CADMIUM
CD,TOT

UG/L

1

01077
SILVER
AG.TOT

UG/L

1

01067
N I C K E L

N 1 . T O T A L
UG/L

00665
PHOS-TOT

MG/L P

0 01

OO'llO
T ALK
CACOi

MG/L

66

01025
CADMIUM

CO.OISS
UG/L

01075
SILVER

AG.OISS
UG/L

01065
N I C K E L

NI,OISS
UG/L

00610
N02(N01
N-TOTAL

MG/L

0 14

00440
HC01 ION

HC01
MG/L

81

OIOS<.
CHROMIUM
C R , T O F

UG/L

5

02042
COPPER
CU.TOT

UG/L

50

0109Z
ZINC
Z N , T O T

UG/L

00610
NIIS*NH4-
N TOTAL

MG/L

0 10

00915
CALCIUM
CA,OISS

MG/L

32

01010
CHROMIUM
CR.OISS

UG/L

01040
COPPER
CU.DISS

UG/L

01090
ZINC

ZN.OISS
UG/L

00612
UH-IONZO

NHS-N
MG/L

0 00

00940
CHLORIDE

TOTAL
MG/L

5

01051
L E A D
PB.TOT

UG/L

5

01045
IRON

F E , T O T
UG/L

50

01105
ALUMINUM

A L . T O T
UG/L

00625
TOT KJEL

N
MG/L

0 57

009Z5
MGNSIUM
MG.DISS

MG/L

0 0

01049
I E A Q

PB.DISS
UG/L

01046
IRON

FE.DISS
UG/L

01106
ALUMINUM

AL,DISS
UG/L/c^bO 10

L-—-' '̂ —•i



Table A? Continued
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affected value, and c/ comparison to similar sample runs on
other dates «̂

aluminum Aluminum increased fairl/ steadily down-
stream There were fairly sharp rises at Hanson Creek,
Goathill Gulch and Capuiin Canyon, r.owever, by far the
greatest part of the gain was from celow Capuiin Canyon Co
the ranger station ^̂

The indicated gains in aluminum correlate well with
the location of acid springs in //nich aluminum precipitate
was observed Moreover, there is a particularly strong
association of aluminum in river .vater with the pH of the
springs Only springs with pH 5 0 or lower input signifi-
cant quantities of aluminum to the river The largest
gains are from downstream springs with pH as low as 3 5
The solubility relationships shown in Figure C indicate
that dissolved aluminum is mainly transportable at pH
values less than 5 0

There was a significant indicated loss of aluminum
oetween some stations for some surveys This generally was
attributed to settling cut of precipitated gibbsite along
the scream bed Similarly substantial gains in aluminum
may have resulted in part from remobilization of the pre-
cipitate

Sulfate The discnbucion of sulface gains Co Che
river does not correlate proportionally with aluminum
gains Sulfate gain is informative, as it is a measure
of the distribution of acid ground water sources The
distribution of sulface gains indicates that sources of
acidic water are fairly extensive along the river Ob-
served pH and transportation of aluminum, however, are not
always proportional to the sulfate content of the water
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-n particular, tr.e Goathill Gulch area //as responsible for
a significantly large percentage of the sulfate gain and a
fairly lo// percentage of tne aluminum cam

Total Dissol"ed Solids Gains in focal dissolved
solids fTDS) agree somewnat //ith the pattern of gains in
sulfate This is to be expected, as roughly 60 percent of
the gain in TDS is sulfate Thus, TDS is also apparently
controlled principally by scream accretion

Total Suspended Solids Changes in total suspended
solids (TSS) vary widely over the study area The largest
gains agree with the gains in aluminum ac Hanson Creek and
at the ranger station The amount of suspended solids can
decrease along some reaches settling out along the stream
bed and plating of rocks by the gibbsite At other times,
particularly with rising stream flow, the suspended solids
may increase above natural accretions as a result of re-
mobilizadon of the precipitated material Gibbsite also
precipitates out as suspended material and re-dissolves
\ith increases and decreases in river ?H

Alkalinity Total alkalinity (as CO-,') also varies
considerably, although there is a general, decreasing trend
of incremental changes This is to be expected, as acid
waters react with and neutralize alkaline components down-
scream

Bicarbonate is the principal alkaline ion It is prin-
cipally atmospherically derived, and thus tends to replen-
ish downstream, buffering the pH at around 8 0 The de-
cline in alkalinity reflects the input of sulfunc acid
overwhelming the natural buffer The declines occur at
roughly downstream locations from Hanson Creek, Goathill
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Galen and Capuiin Canyon /ich a one-naif Co one-mile lag
indicating that neutralization is not instantaneous The
cause of the sharp gain at Red River has not been deter-
•iined Perhaps a man-made source cf alkalinity is present
in the town area

Turbidity <. Jackson Tumidity L'nits) Turbidity was not
converted to flow-compensated values, as it is measured in
light absorption units rather than concentration, however,
it is useful in that the turbidity plot in Drawing 3 close-
ly follows suspended aluminum and TSS, confirming that the
most important sites of clouding occur oelow Capuiin Can-
yon, at Goathill Gulcn, and at Hanson Creek.

Other Metals and Fluoride Samples collected during
the river surveys were also analyzed for several other
trace metals and fluonde

Cadmium, barium and molybdenum concentrations were
below the detection Imit in all samples for the analytical
methods used

The lead concentration was below the detection limit in
-post samples

Copper concentrations remained nearly constant at 01
mg/1, suspended and 02 mg/1, dissolved from the Town of
Red River to above Capuiin Creek Below Capuiin Creek the
copper concentration increased slightly

Concentrations of zinc, manganese and iron are shown on
Drawings 2 , 4 and 6 There was a general increase in a
downstream direction in the concentration of all of these
elements The pattern of increase was similar to that of
aluminum, with the larger incremental increases occurring
downstream of Capuiin Canyon Such adds evidence of the
high leaching activity in the mountain slopes above the
lower scream reach even chough there is evidently only a
small ground water flow



Most of the iron concentration is suspended matter
The significant fluctuation in iron concentration along the
stream -s attributed to oxidation and precipitation Red
staining by iron oxide -s present along several reaches of
Red River

The zinc concentration at the Ranger Station ranged
from 27 mg/1 to 37 mg/1 The zinc concentration in-
creased slightly in a downstream direction to Capulin
Canyon with larger increases indicated along the lower
reach

Manganese concentrations were largely dissolved matter
Discussion

For the purposes of discussion, we have divided the
length of the Red River studied into four segments Figure
A shows the location of the prominent hydrothermal scars
and the percentage of the total scar area along each seg-
ment

1 Red River town to Molycorp mill area (stations 1 -
7 ) This reach is characterized by low accretion to the
river and widespread scar and mud flow areas on the north
and the smaller June Bug Creek scar on the south Pioneer
Creek, Mallette Creek, Bitter Creek, and Hansen Creek are
intermittent flowing tributary streams in this reach
Below Hanson Creek, springs are the only significant source
of acidic water and aluminum Mildly acidic water enters
the river in the town area, but no precipitate was ob-
served there

This reach contains approximately 45% of the middle Red
River scream length and about 50% of the hydrothermal scar
area

Approximately 40% of the flow in Red River at the
Ranger Station, during periods when the flow is less than
40 cfs, originates above the Town of Red River. The stream
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FIGURE C - ACTIVITIES OF DISSOLVED ALUMINUM SPECIES IN EQUILIBRIUM WITH GIBOS11E [AL(OH)j ] Al 25-C
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A P P E N D I X 1

Analytical data for water samples from the Red R i v e r , November 2 9 , 1988

Major Consi tuents

Stat ior

1
2
3
4
5
6
7
8
9

10
1 1
12
13
14
15
16
17

1 -J

7
8
7
8,
8
7.
7
7.
8.
8.
7.
7
7.
6.
7.
7
7.

£U

.8
1
7

,0
1
7
7
7
4
0
7
8
7
2
0
1
4

A1
(Sus

<
<
<

1
2
1
<
1 .
1 .
1 .
1
2.
5.
7.
6

nig/I
pended)

5
5
5
5
5
2
3
6
5
6
6
7
6
9
2
1
6

A1
{Dis '

<
<

1 . 0
1
1
1
<
2
1 .
2.
3
3
4
4.
4.

mg/1
so lvod

5
5
8
7

8
8
9
5
0
8
6
0
6
0
4
0

S04'
1 mg/1

8
33
34
43
40
46
65
85

5
98
68

106
131
121
136
137
140

TDS
maZI

106
1 1 5
138
133
140
149
163
1 7 3

73
216
1 7 1
229
246
235
276
263
296

TSS
mfl/l

-1
5 2
1 9
1 6
6 0

1 7 . 8
33 7
8 7

<!
1 4 . 4
16 1
1 4 . 6
9.2
6 2

1 4 . 9
49 6
35 3

Tot
ALk

38
67
71
68
65
62
55
56
60
54
54
54
45
36
26
26
30

JT

1
1
3
4
4
8

10
7
2
9
6
5nJ

5kJ

7
14
22
20



Appendix 1 continued
Spring and Creek DataMajor Constituents

Streams:Haut N Taut C r ,Hanson CreekGoathill GulchGoathiH GulchCapulin Creek
Springs

•g^y^ Junebug Seep 9
-——"—:>Hanson Spring 10

^Assay Lab 10
Above Goathil l 10
Goathil l Seep 3
Above Capulin
Capul in Seep
Old Channel

(near Capul in)

suspended d i s s o l v e d
Date DH ma/1

3
3
3
4
3

9
10
10
10
3

10
10
10

-16-88
-15-88
-16-88
-14-88
-15-88

-06-88
-15-88
-21-88
-21-88
-16-88
-14-88
-14-88
-14-88

3
3
3
2
3

4
4
5
4
3
4
4
3

A1

3 32
8 50
0 41
6 7
0 5

8
4 < .
2 / 1

.2 1
6
8 ,10
0 Ll

.5 < .
\

9

--""'"'"^
'K,

A1

5
8
4 ,
2 J
9

\̂J

ma

19
65

560
611
650

6
18
3

16
/ 216
/ 321
/ 110
| 116
L——-—-

/ I

0
2
1

,1 1
1

.4 /
5 / \

J
„—-————•—,

\ ^>^

S04=

mq/1

450iun
—9560

9730
8980

796
573
359
836

3100
520

1244
1404

\
/ \ \

[) r.

TDS

m q / 1

925
, 1785

5820
11832

) l l440

1466
813
600

1492
5155

366
2296
2463

/M -

TSS Tot
A l k

m q / 1 mq/i

127 - 2 U

14.1
3 6

115 1
15 9

43 8

-. > ^

JTU

50

2
34

4

100
20

B



Appendix 1 continued
Spnng and Creek Data (continued)

Trace Const i tuents ( m g / 1 )

Streams.Hot & Tot CreekHanson CreekGoathill GulchCapulin Creek
Springs:Junebug SeepHanson Spring'Assay LabAbove Goathi11Goathill SeepAbove CapulinCapulin SeepOld Channel(near C a p u l i n )

F~ Mo Mn Cd Cu FE Pb Zn
3 0
3 8
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)"16 33
/18 42 1
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<

<
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STATION LOCATION

ABOVE RED RIVER

i BLLOW RED RIVER

I JUNEBUG CAMPGROUND^

5 ELEPHANT ROCK CG "

3 BELOW HANSON CR

7 ABOVE MILL
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) COLUMBINE CR (Not Re
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1 2 GOAT HILL TURNOUT

1 3 ABOVE CAPULIN

1 4 BELOW CAPUL!N.

1 5 EAGLE ROCK CG ~~

1 6 RANGER STATION

1 7 EAGLEROCK!,Ai<E

-

STA

60600

55300

504QQ

43800

39100

31 800

29800

22400

i River)

18300

14400

10300

Z800

5500

3300

1400

iUMMAf
-aboratoi

S04
mg/l

8

24

43

40

46

65

88

98

5

- - 63

106

1 3 1

.- 121

~ \ 36

1 3 7

-^40

IY OF RE
y Analyti

Sus Al
mg/l

^01

002

7.0 53

0 53

1 ^Q

230

1 60

"I 60

<0 5

7l 60

1 70

1 60

290

~~5 20

7 10

660

i?r.D RI'
3 RIVER
cal Resul

Qis Al
mg/l

000

0 80

- 0 70

1 00

1 80

1 80

1 90

2 00

<0 5

—1 80

2 60

300

7 3 6 0

4 00

4 40

4 00

MOI
/LR Al

DATA"
s

Total Al
ma/!

--OJ01

0 82

1 23

1 53

3 00

4 1 0

3 50

3 60

<0 5

- 3 . 4 0

4 30

4 60

- 6 50

9 20

1 1 50

-10 60

YCOI
IMINI

1-29-8

ALK
["a/!

~~3Q

~~~i\

. 68

65

62

55

56

54

60

- 5 4

54

45

-36

"26

26

. 30

\P IN
JM SU

i (SGV

TDS
mg/l

106

138

-"1-33

140

149

-!63

1 7 3

2 1 6

73

.JZJ

229

"246

-—235

~276

"263

-"296

KYbY'

TSS
ma/!

1 0

1 9

ZT6

"^o

1 ? 8

337

"87

1 4 4

<0 1

-J6.1

"M 6

9 2

~6.2

TI^S

49 6

ZIIH

Turb
-JTU

1

3

r-"-̂
4

8

-?Q

7

9

2

--6

5

5

?

— 1 4

22

~20

F
mg/l

0 2

0 4

- 0'3

- 0 4

0 5

Q-5

0 7

0 4

0 2

- ^ 0,5

0 7

- 0'8

" 0 9

""I 3

1 2

-1

————^

Fe
mg/l

0 1 5

0 1 5

- 0 41

0 51

0 64

—1.48

0 39

0 58

0 1 3

062

0 44

. 0 23

0 4

"I 27

2 1 7

— 1 - 2 7

\

Mn
mg/l

Q 03

0 1 1

0 1 3

0 1 1

0 1 8

0 2J

0 1 6

0 2

0 02

0 32

0 33

0 39

0 53

1 27

1 3a

1 3

\

Zn
mg/l

0 01

0 04

0 04

0 02

0 04

0 .08

0 07

0 03

0 01

0 08

008

0 1

0 1 4

0 37,

-033

\

Cond
uMHO

N
0
T

R
U
N

\

pH

7 U

7 7

8 0

8 1

7 /

7 7

7 /

8 0

8 4

7 /

7 8

7 7

b 2

7 0

7 1

7 4
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?TATIpNLOCATIQN

1 ABOVE RED RIVER

3 BELOW RED RIVER

1 JUNEBUG CAMPGROUND

5 BfcLOW HANSON CR

7 ABOVE MILL

i BELOW SULFUR GULCH

iA'ABOVE PORTAL" ~" "

10 ABOVE COLUMBINE CR

i COLUMBINE CR (Not Re

IOA COMPANY CABINS

1 1 ABOVE THUNDER BR

1 1 A THUNDER BRIDGE

1 2 GOAT HILL TURNOUT

1 3 ABOVE CAPULIN

1 4 BELOW CAPULIN

14A BEAR CANYON

5 EAGLE ROCK CG

6 RANGER STATION

7 EAGLE ROCK LAKE

,STA

60600

55300

50400

39100

-31800.

29800

25000

22400

j River)

21000

18300

16400

14400

10300

7800

6650

5500

3300

1400

>UMMAf
-aboratoi

S04
mg/1

9

50

53

66

85

98

97

1 1 4

9

1 1 3

125

1 3 1

132

125

140

143

156

162

1 5 3

<QF RE
y Analvti

Sus Al
mg/1

<0 5

0 78

039

039

090

084

086

Q?8

~ <0 5

~ " 1 1"

1 10

1 4

1 50

1 50

250

2 74

356

3 3b

300

KBD RF

3 RIVER
cal Resul

Dis Al
mg/1

<0 5

0 70

0 50

0 50

0 70

0 50

"0 50

.0 50

<0 5

0 50

0 77

062

0 55

0 50

0 50

065

1 20

079

0 79
Appci

MOL
/LR AL

3ATA 1
S

Total Al
mg/1

000

1 48

0 89

0 89

" 1 60

1.34

1 36

1 28

"<0~5

"~1 60

1 87

2 02

2 05

2 00

300

339

476

4 1 5

379
idix 2

YCOdP IN
IMINJJM SU

0-22-9

ALK
mg/1

91

78

88

72

' 62

-.56

~ 62

. 6 3

72

~61

56

68

54

62

48

51

J8

"44

34
Pac

? (REV(

TDS
-ma/1

1 5 2

186

154

176

184

- 2 1 4

" 2 1 4

--202

' 9 8

~210

216

200

266

244

284

328

336

"331

, 326
]e 2

•s 1

FIVEY;

TSS
mq/1

1 5

8 0

20

4 7

"60

-2,0

~50

-- 70

~TO

~167

80

5

33

6 7

1 0 0

20

24 0

' 32'0

270

Turb
JTU

1

5

3

4

^~,-4

-".-5

~~5

,6

2
-^

4

4

3

5

6

8

9

"""9

9

F
mg/1

0 1

0 26

0 263

0 268

0 358

0 452

~0'^2

0 222

0 2 1 1

' 0~776

0762

0 744

0 762

0 772

0 841

0877

0 921

'0 948

1 09
V

F"
mg/1

~0 2 1 4

0 673

0 396

0 359

.7-0 31

-.0 305

~0^03

0 252

0 04

0 147

0249

0 159

0 1 9 1

0209

0272

0 231

0 361

' ~0 2

0 1 8 1
-2 - r

Mn
mg/1

0 01

0 224

0 1 5 4

0 126

0 21

- 0 2 1

0234

~Q 2)

0. 03

0 462

0 476

0 434

0 378

0 448

0 658

0 742

"1 1 3

"1 1 3

" 1 1 8
t )

]

Zn
rng/i

0 013

'0085

0054

0 053

0 071

0.092

0 072

0 084

001

0 108

0 133

0 1 2 7

"0 1 2

0 135

0 206

0 197

0263

'6 273

0 323H"436

• \

Cond
uMHO

240

' 265

28b

317

334

336

343

- l-b1

356

'352

391

401

400

4 1 6

*~419

k 431

1427

pll

Z 80

7 5J

8 1 5

8 23

8 1 9

1 69

8.06

8 1 9

8 28

7 61

7 86

? 62

7 88

7 76

7 45

" 7 46

7 24

7 39

7 bl
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STATION LOCATION

1 ABOVE RED RIVER

3 BELOW HANSON CR

7 ABOVE MILL

l A ' A B O V E F ' O R T A L -

1 0 ABOVE COLUMBINE Ch

IOA COMPANY CABINS

1 A THUNDER BRIDGE

1 2GOATHJLI,JURNpL)T

1 3 AtoVE'CAPUUN"" -

p4 BELOW CAPULIN

1 6 RANGER STATION

STA

60600

39100

31800

25000

224QQ

21000

16400

-J4400

10300

7800

3300

aUMMAf
-aboratoi

S04
mg/1

6

86

1 1 3

105

130

1 3 1

166

7 1 8 2

"177

188

202

IYOF RE
y Analyti

Sus Al
mg/l

<0 5

0 83

2 00

- 1 80

2 00

1 80

1 6

,.'! 40

--") 40

3 10

5 10

S<k^ BI'

DRIVER
cal Resul

Dis Al
mg/1

<0 5

0 50

0 50

0 50

0 50

0 50

0 50

050

" 0 50

0 50

0 50

MOI
^R'Al

3ATA (
s

Total Al
mg/1

000

1 33

2 50

2 30

- -2 50

2 30

2 10

J 90

~ rao
3 60

5 60

YCOI
)M1N|

2-16-9

ALK
mg/1

84

46

49

43

-- -49

49

47

— 4 7

~~43

26

29

IP IN]
IMSU

}(DRS)

TDS
mg/1

122

200

230

238

^256

266

292

-'J302

- 302

310

338

r^

^VKY;

TSS
mg/1

1 0

60

80

- - ? 0

4 0

7 0

~6

lfo
~l2 0

1 8 0

21 0

Turb
JTU

N
0
T

R
U
N

—-

F
mg/1

0 1

0 32

0 37

0 498

0606

0 8 1 2

0 8 1 2

-0 831

0 862

0 968

1 1

Fe
mg/1

0 1 0 1

0 467

0 442

0 281

-0.636

0 278

0 2 1 4

0 236

0 245

"0 421

0 524
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Mn
mg/t

~ 6 03

0 \ 79

0 274

0 234

0 309

0 221

0 504

0 474

0 5 1 8

Q 755

-Z—1 5

Zn
mg/1

0^2

^0041

0083

0 0/2

0 504

0063

0 1 1 1

0 1 1 2

0 127

0 179

^0 348

i

Cond
uMHO

~ 1 9 4

305

33b

J / 1

393

369

4 1 b

4 1 4

436

444

.-7458
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' rATION LOCATION

1 ABOVE RED RIVER

\ BELOW RED RIVER" —

I JUNEBUG CAMPGROUND,

) ELEPHANL.ROCK CG

) BELOW HANSON CR '

/ ABOVL MILL

i BELOW SULFUR GULCH

1 0 ABOVE COLUMBINE CF

) COLUMBINE CRJNot Re

1 1 ABOVE THUNDER BR

1 2 GOAT HILL TURNOUT

I 3 ABOVE CAPULIN

1 4 BELOW CAPULIN ~ ~ ~

5 EAGLE ROCK CG

6 RANGER^ STATION"

7 EAGLE ROCK LAKE

-—-

STA

60600

55300

50400

43800

39100

31800

29800

22400

j River)

18300

14400

10300

'7800

5500

'3300

1400

- - —

iUMM/
;alcylai

FLOW
CFS

6 6

' 10 1

1 0 3

J0.6

10 7

10 9

- 1 1 - 6

1 2 0

32

1 5 2

1 5 8

1 6 0

"16 3

1 6 7

~i7o

1 7 0

"""

- -- -

LRY OF F
gd Mass

S04

1 49

"(^

- 1 2 48

JJ-95

1 3 98

2008

-2896

33 24

' 045

"4600

4743

5000

' 55~77

6428

"65 91

6735

ED RIVEI
Row Dai

Sus Al

000

~ 001

- -Q 1 5

.OJ6

Q 36

.- ^ 71

0 53

0 54

<005

"0 69

0 76

0 73

"1 34

2 46

~3 42

3 18

^EDR

1 DATA
a (Gran

Dis Al

000

' 6 23

.020

-0.30

0 55

-Q 56

063

0 68

<005

078

1 1 6

1 36

"T66

1 89

2 1 2

1 92

MOI
IVERA

1 1 - 2 9 -
s/Sec),

lolal Al

0 00

0'24

Q 3 6

- 0 46

0 91

1 27

1 1 5

1 22

<005

1 46

1 92

2 09

~~300

4 35

~6'53

5 10

YCOR
^M'NI
38 (SGV

ALK

7 06

~2538

J9-Z4

—19-42

1 8 84

16 99

-18 43

1 8 32

'-546

~23~25

24 16

2044

"16'59

1 2 29

~12Tl

14 43

3 INC.
JMSUR

TDS

1 9 68

"S^O

3862

41-B3

45 27

—50J5

- 5 6 9 3

73 26

6 64

"73 63

102 46

1 1 1 72

'108 31

13046

126T53

142 41

VEYS

TSS

0 1 9

"0 55

-046

—LZ9

5 41

1 0 4 1

2 86

4 88

< 0 1

6 93

6 53

4 18

~2~86

704

23 86

16 98

Turb
JTU

1

3

- - 4

4

B

1-0

- - -?

9

2

6

5

5

— 7

1 4

~~22

20

-

F

0 04

0 1 1

009

OJ 2

0 1 5

0,15

023

0 1 4

002

0 22

0 31

0 36

"5 41

0 61

"b'E^

048

-

r"

003

0 04

-0 1 2

0 1.5

0 1 9

Q 46

0 1 3

0 20

0 01

0 27

0 20

0 10

0 1 8

0 60

1 04

" 0 6 1

M"

0 01

0 03

-004

003

0 Ob

- 0 07

0 05

0 ()/

<-0 01

0 1 4

"0 1 5

0 1 8

' 0 24

0 60

067

0 63

Zn

<001

0 01

001

Q 0 1

0 01

Q02

002

0 0)

<P pi

0 03

004

005

006

0 1 5

6 18

0 1 7

Loud
uMHO

N
0
T

- R
U
N
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STATION LOCATION

1 ABOVE RED RIVER

) BELOW RED RIVER

» JUNEBUG CAMPGROUND

} BELOW HANSON CR

1 ABOVE MILL

i BELOW SULFUR GULCH

jA ABOVE POFUAL

1 0 ABOVE COLUMBINE.CF

) COLUMBINE CR(Npt Re

IUA COMPANY CABINS,

1 11 ABOVE THUNDER BR~

1 lA'THUNDER BRIDGE

1 2 GOAT HILTfURNdUT"

1 3 ABOVE CAPULIN

1 4 BELOW CAPULIN

4A BEAR CANYON

1 5 EAGLE ROCK CG

1 6 RANGLR SIATION

1 7 EAGLE ROCK LAKE

STA

60600

55300

50400

39100

31800

29800

25000

22400

1 River)

21000

18300

16400

14400

10300

7800

6650

5500

3300

1400

-

3UMM/
2alcula<

FLOW
CFS

9 7

1 4 9

1 5 1

15-8

1.6 1

1.7 1

1 7 4

1 7 6

4 7

22 4

"22~4

"23 0

23 3

23 6

24 0

"24 3

-24.6

25 0

~250

• ^

RY OF F
ed Mass

S04

2 46

21 1 0

22 63

29 49

38 61

47 43

47 70

56 86

-1 20

71 47

~~i9~}^

~85"36

~86 85

8348

94,89

~~9Q}^

10844

107 54

108'25

ED RIVEI
Flow Dal

Sus Al

000

0 33

0 1 7

^01.7

0 41

0 4 1

0 42

039

<0Q5

0 70

~070

""091

" 0 99

1 00

.- 1 69

""ila
2 47

2 38

.. 2 1 2

<EDR

t DATA
a (Gran

PIS Al

000

0 30

0 21

022

0~32

024

0 2 5

025

•;OQ5

0.32

"(Mb

0~40

~0~36

033

0"34

"O^

0 83

0 56

"0'56
Appen

MOl
IVERA

10-22-
s/Sec)

Total Al

000

0 62

0 38

-" 0 40

"0 73

0 65

0,67

0 64

<Q05

1 01

Tie
'"1 32

"•i^
1 34

-2 03

~~233

3 31

' 2 94

2 68
dix 3

YCOR
AJM1NI

i2(REV)

— ALK

24 85

32 92

37 57

32 1 7

28T?

27 10

30 49

3r42

9 63

3B 58

~3546

"44 31

"35 53

41 41

-32 53

~3500

26 41

~ 31 1 3

2406

Page

=» tNC
1MSUR

.-IDS

41 51

78 50

65 75

^7(f63

"8^59

tO^"^

io^ .̂
^00 76

713 10

1-32 83

^36~77

"13(732

T7502

162 96

192.49

225 "10

233 56

23418

230 64

i 2

VEYS

TSS

0 41

3 38

0 85

-2 10

2~73

3 39

2 46

-3 49

0.13

10 56

~6~07

~326

~2~\ 7

4 47

~678

"13 73

1 6 68

22 64

1 9 10

Turb
JTU

1

5

3
^

~~~4

5

5

5

- 2

4

~ 4

'~4

~ 3

5

- 6

~~~8

9

9

~ 9

- -F

003

0 1 1

0 1 1

0 1.2

0 1 6

0.22

0 22

0 1 1

Q0.3

049

048

0 48

"0 50

0 52

"0 57

- 0 60

0 64

0 67

0 77

——i

-

Fe

0 06

0 28

0 1 7

0 1 6

0 1 4

-0 1.5

0 1 0

0 1 3

0 01

0 09

' 0 1 6

0 10

'0 1 3

0 1 4

0 1 8

0 1 6

0 25

0 1 4

.0 1 3

\

-

Mn

0 00

'009

007

006

0 10

0 10

0 1.2

0 10

<001

0 29

0 30

~0 28

~0 25

0 30

045

6 51

0 79

0 80

0 83

\

Zn

'o'bo
0 04

0 02

002

003

004

0 04

0 0.4

<0QI

0 07

008

008

008

009

0 1 4

0 1 4

0 1 8

0 1 9

0 23

\

-

Cond
uMIIO

--

240

265

286

" 3 1 7

334

336

343

1b l

Jbb

352

~ 391

401

"460

4 1 6

" 4 1 9

431

42/

436

\

pit

7 80

7 53

8 1 5

8 23

8 1 9

7 69

8 Ub

8 1 9

8 2U

/ bl

7 8b

7 b2

7 88

7 76

7 4b

7 46

7 24

7 3U

7 51



NATION LOCATION

1 ABOVE RED RIVER

3 BELOW HANSQNCR

7 ABOVE MILL

iA ABOVE PORTAL

1 0 ABOVE COLUMBINE CR

IOA COMPANY CABINS

1 1 A THUNDER BRIDGE

1 2 GOAT HILL TURNOUT

1 1 ABOVE CAPULIN

1 4 UELQW CAPULIN

1(5 RANGER S1A1 ION

—

STA

60600

39100

31800

25000

22400

11 000

16400

14400

10300

7800

3300

aUMM/
^alcylal

FLOW
CFS

8 5

-13 9

" 1 4 1

1 5 3

1 5 5

1 9 7

20 1

20 5

208

21 1

22 0

RYOF F
ed Mass

SQ4

? 44

33 81

45 1 7

45 43

57 Ob

72 92

94 26

105 38

104 03

1 1 2 1 J

125 77

— - —

EDRIVEI
Flow Dal

Sus Al

QPQ

-0 33

P 80

0 78

0 88

1 00

0 91

0 81

0 82

1 85

3 1 8

^P 1^

t DA1A
a (Gran

Dis'Al

0 00

- 020

0 20

Q 22

0 22

0 28

0 28

0 29

0 29

0 JO

0 31

MOt

•VEB A
02-16

s/Sec)

Total Al

Q 00

Q 52

1 00

1 00

1 10

1 2H

1 1 9

1 10

1 - 1 2

2 1 5

3 49

tVocyrt
UMINl

?3 (DRS|

1 ALK

20 1 9

18 09

19 59

18 61

2 1 51

27 27

26 69

27 21

^5 27

1 5 5 1

1 8 06

•s-^^e"*
'M SUR

"TDS

29 32

7863

91 95

102J8

1 1 2 37

148 06

165~80

1 74 86

177 50

184 90

2 1 0 4 4

,———a^,

YEYS

-2rss

Q 24

J2',36

~~~3~2b

-3 03

! 76

3 90

"3 41

6 -i/

7 05

10 74

1 3 0 7

-̂——>-,

-

Ttirb
JTU

N
0
T

~R
U
N

^— -"i

-

— f

002

0^3

~0 1 5

0.22

0 27

0 45

Q 46

0 48

0 51

0 b8

0 68

l

- - Fe

0 02

0 1 8

0 1 8

0 1 2

0 28

0 1 5

0 1 2

0 1 4

0 1 4

0 2')

0 33

-

Mn

0 01

007

0 1 1

0 1 0

0 1 4

0 1 2

0 29

0 27

0 30

0 15

0 9J

i

Zn

0 00

002

Q 03

003

0 22

0 04

006

0 06

0 0/

0 1 1

0 22

\

Cond
uMHO

1 9 1

305

-336

J71

393

369

4 1 6

4 1 4

4J()

444

458

Append ix 3
Paqe 3



APPENDIX 4

COMPUTATIN OF THE PERCENT OF THE TOTAL GAIN
WHICH WAS INDICATED FOR MAJOR STREAM SEGMENTS

ABOVE RR TOWN

BELOW RR TOWN

BELOW HANSEN

BLW COL CREEK

RANGER STATION

TOTALS

HEW-11 04/1965
FLOW CONC FLO'.V X

CFS mg/l CONC
5 3 :2 5

MASS "J OF
GAIN TOTAL

ABOVE RRTOWN

BELOW RR TOWN

BELOW HANSEN

BLW COL CREEK
- EST MC DIVER

RANGER STATION
- EST MC DIVER

TOTALS

ABOVE RR TOWN

BELOW RR TOWN

BELOW HANSEN

@ GOAT HILL

RANGER STATION

TOTALS

9 9

1 6 3

1 7 0

2 3 6

26 3

EPA-11 /O^
FLOW

CFS
4 2

1 0 0

1 2 7

9 6
6 5

1 1 2
6 5

1 1 2 4 1

SMOLKA-TAGUE 10/25 1988
FLOW

CFS
1 1 6

1 7 9
484 3

1 9 3

28 3
1 4 7 9 8

30 0

5 3

20 3

46 8

50 5

63 5

1/1970
CONC

mg/l
1 0 1

41 2

62 5

44 4
65 0

66 5
65 0

CONC
mg/l
1 2 0

45 0

67 0

7: S

1 1 8 0

52 5

:30 9

7956

1 1 9 1 8

1670 1

FLOW X
CCNC

42 5

4 1 2 4

-93 1

427 6
-22 5

7-14 1
422 5

FLOW X
rr-iMf
^ ̂  1 •VJ«

^ 3 9 2

S05 5

1 2 3 9 8

2C50 2

3540 0

278 4

464 7

396 2

4782

1 6 1 7 6

MASS
GAIN

369 9

380 7

56 9

3 1 6 6

MASS
GAIN

566 3

770 5

•7 2

23 7

24 5

29 6

1 0 0 0

°o OF
TOTAL

32 9

33 9

5 1

28 2

100-0

'o OF
•'"OTAL

1 9 6

1 4 2

'22 7

43 5

3400 8 100 0



APPENDIX 4 - (cormnuea)

COMPUTATIN OF THE PERCENT OF THE TOTAL GAIN
WHICH WAS INDICATED FOR MAJOR STREAM SEGMENTS

ABOVE RR TOWN

BELOW RR TOWN

BELOW HANSEN

BLW COL CREEK

RANGER STATION

TOTALS

ABOVE RR TOWN

BELOW RR TOWN

BELOW HANSEN

@GOAT HILL

RANGER STATION

TOTALS

ABOVE RR TOWN

BELOW RR TOWN

BELOW HANSEN

BLW COL CREEK

RANGER STATION

TOTALS

SCOTT
FLOW CONC

C^S mg/1
6 5 3 0

1 0 • 24 0

1 0 9 6 5 0

1 5 2 63 0
1 3 7 1 4

1 7 0 137 0

2276 2

SCOTT
FLOW CONC

CFS
6 3 3 0

1 0 1 24 0

1 0 9 6 5 0

1 5 2 1 0 6 0

1 7 0 1 3 7 0

2276 2

RALPH VAIL 10 ;22 -1
FLOW CONC

C^S mg/l
• , 9 7

1 4 9 ' 500
1 ' (

1 6i i i i
1 22 4 i25 0
1 ' ! -
, 25 0

7AIL 1 1 , 2 9 / 1 9 8 8

/AIL 1 1 / 2 9 / 1 9 8 8 W/GOAT HILL

5 mg/1

S 0

i
?5 0

1 4 3 1 5

1 5 2 0

FLOW X
CONC

52 8

242 4

708 5

957 6

23290

FLOW X
CONC

52 8

242 4

708 5

. 6 1 1 2

2329 0

992
FLOW X

CONC
87 3

745 0

^368 5

:SOOO

38000

,//BLW COL
MASS
GAIN

1 8 9 6

466 1

249 1

MASS
GAIN

189 6

-^66 '!

902 7

71 - 8

MASS
GAIN

557 7

623 5

1000 0

CREEK
% OF

TOTAL

8 3

20 5

1 0 9

60 2

1 0 0 0

% OF
TOTAL

8 3

20 5

39 7

I 1 C
^ 1 W

1 0 0 0

°o OF
TOTAL

1 7 7

1 6 8

38 6

26 9

A -» 4 »•» -7
.->/ I i. I 100 0



APPENDIX 4 - (continued)

COMPUTATIN OF THE PERCENT OF THE TOTAL GAIN
WHICH WAS INDICATED FOR MAJOR STREAM SEGMENTS

ABOVE RR TOWN

BELOW RR TOWN

BELOW HANSEN

BLW COL CREEK

RANGER STATION

TOTALS

DAVID SHOEMAKER 02 /16 /1993
FLOW CONC FLOW X MASS 7 '.;

CFS mg/l CONC
6 0 51 08 5

1 3 1

1 4 1

1 9 9

22 0

650 851 5

1 3 0 0 1 8 3 3 0

1 4 8 0 29452

202 0 4444 0

GAIN TOP/

300 5

981 5

11122
1498 8

43930

- /^ '.

1 r/.',
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ALPHABETICAL LIST



^w f̂lT ŷ̂ Bicnrwî '̂ ^̂ '̂ '̂ '̂'''̂ ^̂
809 MELROSE SLUDGE
808 MELROSE WWTP-EFFLUENT
174 MERRILL DAIRY-ALEXANDER
197 MERRILL DAIRY-ALEXANDER 2
161 MERRILL OAIRY-LESTER
18 MERRITT RANCH

957 MESA DEVEIOPMENT CENTER
9 1 6 MESA VILLAGE
403 MESILLA V A 1 1 E Y CHRISTIAN SCH

812 MESQU1TE INTERIM LIQUID WASTE D1POSAL

539 MESQU1TE LIQUID WASTE DISPOS
1036 MESQlinE WASTEWATER COL1ECTI

722 MEYER'S (ARM
681 MI R A N C 1 1 I T O PACKING
941 MIO-AM N(W MEXICO INC
836 M1D-AMIHICA P I P 1 1 1 N E COMPANY

932 MIDWAY DAIRY
1030 MIGHTY VAC

754 MILLER MOBILE MANOR
5 MIMBRES C I I H 1 S 1 1 A H CAMP

332 MIMBRES RLSOURCE DEV CO
272 MINERAl INDUS COMH W AMIRIL
961 M1NI-MOUIIE VILLAGE
987 MITCHELL DAIRY

137 MOBIL MONUMENT URAN IN SITU

26 MOBILE CROWNPOINT SECTION 9

1 5 1 MOBILE SOUTH TREND-IN SITU MG
467 MOLINA COURT CONDOMINIUMS

4D2 HOLLER OIL COMPANY

132 HOLYCORP / QUESTA

35D MOLYCORP 6UADALUPE TALINGS

^^055 MOLYCORP QUESTA WASTE ROCK PILES
933 MOLYCORP TAILINGS IMPOUNOMEN

^^14 HONTEREY CONST CO-BRANTLEY DM

'-̂ ''î i'sr̂ 'y.'̂ "̂ "̂ "
OTHER
WWTP
LAGOON
LAGOON
LAGOON

CONSTRUCTED WETLANDS

PACKAGE PLANT

LAGOON
SEPTIC IANK

FA LAGOON

LAGOON
CONSTRUCTED WEIIANDS

SEPTIC TANK

IAGOON
OIL -WAILR SIPAHAIUR

LAGOON

E/T BED

SEPTIC TANK

S E P T I C IANK

LAGOON
SEPTIC IANK

LAGOON

NONE

OTHER

NONE

PACKAGE PI ANT

LAGOON

LAGOON

NONE

METALLURGICAL EXTRACTION

SEPTIC TANK

DEFUNCT

OHRBOM
JONES
CEASED

GARCIA

BUSTAMANTE
PARIS
KN1SKERN

MCCORMACK

MCCORMACK

F A R 1 S
DEFUNC1

BUSTAMANIE
MrcoRMACK

BU-»1AMANIl

E V E R E T T

PARIS
KN1SKERN

MCLORMACK

MANNING
MANNING

KN1SKERN

OHRBOMC/D

OHRBOHC/0
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DYE
MCCORMACK

MANNING

MCCORMACK

MCCORMACK

CEASED

4 CURRY

4 CURRY
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1 SOCORRO

4 QUAY

3 DONA ANA

3 DONA ANA

3 DONA ANA

3 DONA ANA

3 DONA ANA
3 DONA ANA
4 IEA

4 EDDY
3 ROOSEVEII
4 niAVIS
4 ROOSEVCI I

4 CURRY

3 DONA ANA
3 GRAN I

3
2 HIO AHRIBA

3 DONA ANA
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1 MCKINLEY
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O-er-a ' lo' r'bdenum Mine

1 : INTRODUCTION

1 1 Background and Scope or York

111 Location

The Questa molybdenum mine is located approximately 5 miles east of the town or Quest.: in
Taos County in north central New Mexico The mine property lies within the Taos ranse or" :.--e
Sansre De Cnsto mountains The rrune area is sounded on the south by the Red River ana on
the north bv the Cabresto Creek drainage The location of the mine is sho^n on Figure i 1
Mine facilities are shown on Figure 1 2

1.1.2 Requirement for Mine Waste Characterization Study

This report describes the execution and results of an initial study to characterize the mine waste
rock that has been produced bv the mines activities This waste rock has been placed in dumos
on the southward sloping hillsides and valleys north of Red River Sulfides contained in some of
the waste rock is oxidizing to produce acidic drainage which drains to the south towards the Red
River Most, if not all, of this acidic drainage is intercepted In order for the nature, quantity and
flowpaths of this acidic drainage to be evaluated it is necessary to determine the geochemical
characteristics of the waste in the various dumps, their current state of oxidation and contaminant
generation, and to evaluate how this state mav change with time as the oxidation processes mature
Natural exposures of sulfide bearing rocks occur as 'scars" on and adjacent to the mining impacted
area These exposures are subject to the same o\idation processes as are the dump waste rock
It is therefore necessary also to characterize the geochemical nature of these natural scars in order
to be able to better understand the relative contnoutions of acidic drainage to the Red Rr>er from
bom natural and mine derived sources

1.1.3 Geologic Setting

The Quesia molybdenum mine is located in the Taos Range of the Sangre De Cnsto mountains
witHin in the Latir volcanic field The area has been subject to a complex geologic and structural
history associated with plate boundary tectonics mid-Ternary volcamsm and development of the
Rio Grande rift. The volcanic ana tectonic history of the Questa area is described bv Lipman
(1981) Schilling (1956) described the surficial geology and early mining history at Questa

Basement rocks in the Questa area consist of Precambnan metamorphic rocks, including schists,
amcmbolites and metasedimentarv rocks that have been intruded by Precambnan granite In the

& ^ w

vicinity of the mine Precambnan rocks are exposed primarily south of the Red River
Precambnan schist and amphibohte are overlain by a Tertiary aged (40-35 m y ) sequence of
intermediate volcanic rocks These volcanic rocks were intruded and overlain by Miocene aged
(23 m y ) granitic rocks and associated cogenetic silicic volcanic rocks. Rocks associated with these
episodes of volcanic activity correspond to the upper and lower volcanic seauences defined bv
Molvcorp geologists and others who have investigated local geology and mineral resources

Aor- .17, W s i i < A . l-'roject No -92C6
1



QuLsr.a '.Ioi/"c.tsii=i Mine

The sraiiitic :>nd aphtic mrrusives at Quesia and the Sur-canding region have been interpreted :o
be Dart or a regional batnohthic compie.c Following t--;e puise or i-itense Miocene ^ cleric
activity at Questa, the Questa caldera collapsed into t-:e underlying batholith Evidence of the
existence of the Questa caldera includes the presence of a thick sheet of -velded t^rf ^nd
megabreccias that have been interpreted by others, ^s intra-caidera fill and collapse orecc.as,
respectively

Later north-south oriented normal faulting associated -vith crustal ex-tension and the development
of tne Rio Grande rift zone has exposed the caldera core and ring fracture The trace of the
caldera is truncated to the west bv later rift-associated faulting and buried by younger sedimentary
rocks

Intrusions, mineralization and alteration in the Questa molybdenum mine area were focused along
the southern portion of the ring fracture that defines the •wall of the Questa caldera Structural
deformation associated with caldera collapse and concurrent rift development preoared the area
for emplacement of rhyohtic and aplitic intrusives and the migration of mineralizing hvdrothermal
fluids

In the mine area, hvdrothermal alteration is intense and wide spread as indicated bv the existence
of areas locally referred to as hvdrothermal scars The hvdrothermal scars appear to be spatially
related to Tertiary rhyohtic intrusive plugs The cores of the scar areas are highly brecciaied
credible and, where well developed, support little vegetation Mineralization in hvdrothermal scar
areas consists primarily of pynte although chalcopvme quartz and carbonates are also present
Secondary minerals in the hydrothermal scars include kaolmite and sencite, and weathering has
produced hmonite, jarosite, copper and manganese oxides and selenite gypsum

Mineralization at Questa is associated with the mine aphte and consists primarily of a zone of
closeiv spaced high grade molybdenum \eins in the outer shell of the aphte intrusive (the mine
aphte) that locally extends into the surrounding volcanic rocks

1 1.4 Environmental Setting

1.1.4.1 Physical Conditions

The mine is located within an area of high topographic relief Elevations at the site range from
approximately 7550 feet adiacent to the Red River below the mine to over 10,750 feet at the divide
between the Red River and Cabresto Creek drainage basins north of the mine area. The mine site
and surrounding area are dissected bv deeply incised vallevs North of the Red River, many of
the valleys contain areas of hvdrothermal scar

Areas exhibiting the most intense hvdrothermal alteration are identified by highly credible
material that supports little or no vegetation These areas are contained within larger zones that
have been subjected to varying degrees of hvdrothermal alteration and mineralization The
hydrothermal scars have produced periodic mud and debns flows and, locally, thick alluvial mud
flow- debns has accumulated adiacent to the Red River

\pni 27 i^95 ~ " ~ ~ 5 B A . l-'ro)ect No ^9206
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Outsice :he mine area, ths hydrothermal scars cont.nue to generate mud flows and contribute to
the sediment loads in the Red Ri\er due to the high degree of credibility In the mine urea
s-irfacs water and sediment generated from naiurallv occurring hydrothermal scars are contained
within Molycorp s surface water ^nd sediment collection facilities

1.1.4 2 Geochemical Conditions

Under low flow conditions, the Red River exhibits a milky white aooearance that has been
attributed to the formation of aluminum hydroxide that occurs when low pH water containing
dissoh ed aluminum mixes with the neutral pH water in the Red River The aluminum hydroxide
precioitates and forms fine particles that tend to remain in suspension for an extended penoa or
time The milky appearance of the Red River has been observed upstream and downstream of the
mine site Aluminum in the Red River, as well as other metals and sulfate, are potentially derived
from both mine waste sources and naturally occurring hydrothermal scars

Prior to the initiation of mining at Questa, the quality of the Red River was impacted by drainage
from hydrothermal scars Place names such as Sulphur Gulch, Bitter Creek and Red River allude
to the conditions that existed when the region was settled and the mineral resources at Questa
were identified Drainage from hydrothermal scars contains elevated concentrations of sulfate,
fluonde and dissolved metals Scars located outside the mine site, such as those in Hansen Creek
and Haut N Taut Creek, will continue to contribute to the concentration of sulface and metals
in the Red River as they did prior to the initiation of mining operations at Quesia

Within the mine site, hvdrothermal scars occur in Capulin Canyon, Goathill Gulch, Sulphur
Gulch and beneath the waste rock placed adjacent to the Red River Prior to the mining
operation, these areas contributed runoff and subsurface drainage containing elevated sulfate,
fluonde and metals to the Red Rr.er Currently, the majority of seepage and surface runoff from
mine area hvdrothermal scars is collected in MoKcorp s seepage and runoff collection systems

1 1.5 Mine Operations

The sire has been the focus of several periods or" exploration and mining dating t-rom 192C Both
underground and open pit mining methods have been employed at the site Facilities include the
existing open pit, old and new underground mining areas, waste rock disposal areas, a mill site and
a tailings impoundment located approximately 6 miles west of the mine adjacent to the town of
Questa

The last period of mining activity at the new underground workings was terminated 1992 due to
general economic conditions, however, developed reserves remain in place in the new
underground mine Following the cessation of underground mining, the mine was placed on care
and maintenance and the underground workings were flooded Underground mine water is
periodically pumped to the nearby tailings impoundment to maintain the underground mine water
level below the elevation of surrace openings Mine dewatenng has recently been commenced
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1 1 6 Minrn0 Imoacts•—' &

1.1.6.1 Physical Impacts

Physical impacts at the Site are primarily associated with open pit mining operations In addition
to the open pit, these operations resulted in the placement of approximately 523 million tons of
•waste rock in the mine waste rock disposal facilities

Local drainage patterns have been altered as a result or mining and the imolementation of
Molycorp's surface water management and sediment collection program Currently, surface water
and seepage from areas in upper Sulphur Gulch drain through the open pit and are collected in
the underground mine workings

A caved area was developed over the new underground mine area in Goathill Gulch This area
intercepts subsurface flow and seepage from upper Goathiil Gulch, as well as mine waste impacted
seepage that is intercepted in Capulm Canyon and transferred to Goathill Gulch through a
horizontal drainage borehole

All watersheds within the mine disturbed area contain exposures of hydrothermal scar These
drainages are equipped with surface water and sediment collection facilities that prevent discharge
of surface water and sediment from the mine disturbed area to the Red River

1.1.6.2 Geochermcal Impacts

At present, the extent of impacts to local water resources from mine disturbed materials is
unknown Acid rock drainage (ARD) has been observed at the site. ARD is associated with the
waste rock generated during open pit mining operations and specifically, from material that
appears to have been derived from the hvarothermal scar located in upper Sulphur Gulch This
material has been placed in several or the waste rock disposal areas Drainage an'ected bv ARD
from the waste rock is similar in composition to drainage from hvdrothermal scar areas and
contains elevated sulfate fluonde aluminum, iron, manganese, copper and zinc

Most of the surface water and seepage impacted bv acid generating waste rock. as well as the
runoff and subsurface drainage arfecred bv the hvdrothermal scars within the mine area is
collected in the underground worKings and has no impact on Red River water cualuv Affected
seepage is collected in the new underground mine area through drainage into the floor of the open
pit, and from the caved area in Goathill Gulch

The potential exists for a portion of the seepage from waste rock placed in Capulm Canvon to
bypass the seepage collection and pump back system located in Capulm Creek Seepage from the
waste rock disposal areas located adjacent to the Red River and from upper Capulm Canyon
potentially contributes sulfate and metals to the Red River, however, hydrothermal scars located
in upper Capulin Canyon and beneath the waste rock disposal areas are also potential sources of
sulfate aluminum and other metals The relative contribution of mine waste and naturallv
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OLc'i-r.na; hydrothermal scars to me Sdlrate and metal concentrations in the Rea Puver is currer-:iv
unknov/n

117 Other Impacts

The Red River irea has experienced considerable growth and development during the pence of
actne mining operations at Questa Most notable is the development associated with :.-ie
commercial skiing facilities in Red River Many new homes have been and are being constructed
in me Town of Red River Existing roads have been improved and new roads have ceen
constructed in residential areas Development also includes new surface water management
facilities such as storm drains and highway culverts The area's National Forest attracts visitors
who participate in outdoor recreational activities that include hunting, fishing and off-road vehicle
use

While the impacts associated with residential, recreational and commercial develooment have not
been investigated as part of this studv or quantified by other sources these activities have
contributed to current water quality conditions in the Red River Physical imoacts that can a'.er
regional water quality include alteration of local sunace water drainage patterns, increases in nmoff
resulting from development and increases in erosion Areas of hydrothermal scar occur in the
vicinity of the town of Red River where most development has occurred, and in areas frequented
by outdoor recreationisis The disturbance of these areas has potentially altered both the sediment
loads in the Red River, and the quality of surface runoff

w/ 1.1.8 Study Approach and Scope

Scerfen Robenson and Kirsten (U S) (SRK) has been commissioned by Molvcorp to conducr a
geochemical assessment of the mine area and a geochermcal characterization or" the waste rock
The ourpose of this work is to determine the geochemical properties of mine ^aste maten—s at
the site assess the current state or acid generation in the mine and the potential for future acid
generation, and identify potential areas or concern with respect to impacts to local and regional
water quality resources The data obtained from the geochemical assessment will form pan or the
basis for the development of a closure and reclamation plan for the site

The work has been performed wnn assistance from Vail Engineering Inc for the characterization
of regional and local hvdrological conditions and in developing water quality data for springs and
seeps identified in the mine area and in the Red River

To conduct the srudv, SRK personnel visited the site in October 1994 and conducted the
following work

• Collection of water samples from mine waste and hydrothermal scar impacted area^ to
determine the chemical composition of drainage from each source,

• Field testing of paste pH and total dissolved solids content (paste TDS) to determine the
present state of acid generation in the mine waste rock,
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•' Collect.cn or v/asre rock sample:) to determine acid generating potential .ind teachable
4& metals content

J Collection of samoles from hvdrotherma! scars :o determine acid generating potential and
leachable metals content

0 Collection or samples of sons, collu\ ium and allu', mm unimpacied by the mining operation
to determine background geochemical conditions^ ^

i
j 0 Review of mine records to assist in determining the mine operational and waste placement

history and

] ° Review of water quality monitoring data collected by Molycorp

j As discussed above, the Red River was impacted by conditions that existed prior to the initiation
I of mining activities at Questa Therefore, the geochemical assessment of the mine area included

an investigation of the geochenucai properties of naturally occurring hydrotherma! scar areas
[ located in and adjacent to the mine site to assess the potential impacts of these areas on local
I surface water and groundwater quality

[ 1.1.9 Report Content

The remainder of this section of the report (1 2 to 1 5) describes the existing mine site conditions,
including its development history (section 1 2), the water quality that is derived from both natural
scar areas and the mine disturbed area (section 1 5), the drainage routes from the various water
sources (section 1 4), and the water quality at the various springs and monitoring wells along the
Red Ri\er (section 1 5)

Section 2 C describes and summarizes the hvdrological investigations that have been performed in
order to develop an understanding or the hvdrological conditions influencing the movement of
contaminants from the point where thev are generated (sources) and the receiving waters

Section 5 0 describes the geochemical characterization work performed to better understand the
geochemical conditions and processes that have, and are occurring at the source locations

Section 4 0 provides an overall summary and conclusions and this is followed in section 5 0 bv
recommendations for the next phase o'f more detailed investigation of mine waste geochemical
characteristic and behaviour

1.2 Mine Layout and Development History
i

1.2.1 Early Underground Mining Operations

Small scale mining operations were initiated at Questa in 1918 In 1920, the Molybdenum
Corporation of America acquired several claim groups and commenced underground development
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and ."lining Early underground mining was concentrated in the Sulohur Gulch area in and
bens^:h the area presently occupied by the open pit

0' er 55 miles or underground workings were developed Early mining operations were conducted
bv tunnelling and sloping, and targeted the high grade vein deposits that occur in the mine aoliie
Over IS million pounds of concentrates were produced prior to 1956 The old underground
workings were accessed from openings in Sulphur Gulch, and from the 7960 adit that daylights
adiacent to the Red River approximately 1/2 mile east of its confluence with Columbine Cree.<
The development rock and facilities near the 7960 adit and the old tailings deposits at the current
mill site are the only surface remnants of the early underground mining operation

1 2.2 Open Pit Mine

Open pit mining operations were conducted between 1965 and 1983 During this time, facilities
near Quesia were constructed for tailings disposal This facility now contains approximately

^95.CCC CCQ tons of flotation tailing ^^ ̂  ̂  ^ J, ̂

Approximately 528,COO,COQ tons of waste rock were/produced during open pit mining and placed
in waste rock disposal areas located in Capuhn CanYQn^Goathill Gulch. Spring Gulch, in the
mine pit area (in-pit waste disposal area),and^3)acent to the Red Ri\er m the Sugar Shack South,
Middle and Spring and Sulphur Gulch waste rock disposal areas. Waste rock quantities in each
waste disposal area are summarized in Table 1 1 The general composition and geochenucal
characteristics of the waste rock located in each of the waste disposal areas is discussed in Section
50

Historical records concerning the development of the waste rock disposal areas are limited In
general mixed volcanic waste rock excavated from che Sulphur Gulch hydrothermal scar area or
the western pit zone was deposited in the Blind Guich. Goathill, Sugar Shack South. Sugar ShacK
West Middle and Spring ana Sulphur Gulch waste rock disposal areas The mixed volcanic rocKs
were derived from the upper rhvohtic and lower andesitic series rocks of Tertiary age Much of
the mixed volcanic waste rock was derived from the Sulphur Gulch hvdrothermal scar area

Molvcorp aerial photographs indicate that the disposal of the mixed volcanic waste rock was
typically accomplished bv end dumping at the upper dump limits of the waste rock disposal areas
Based on materials exposed on the sunace mixed volcanic waste rock composes the maioniv or
the waste rock located west and south of the open pit

I | ——
The remainder of waste rock was derived from propylitic black aJidesite generally located in the
soutnem pit area, and aplite and granite from the eastern pit area The ma)ontv of this waste rock
was placed in Spring Gulch. Spring and Sulphur Gulch and locally within the in-pit disposal areas
Later in the open spit mine operation, these materials were used to armor the lower faces of the
Middle, Sugar Shack South and Spring and Sulphur Gulch waste disposal areas

Aor^ -', 1 ^ : 1 — ^ K K . Projec: ,\o 092;6
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1 2 5 New Underground Minins Operations

Uncer2rou."d mining ;t the new 5.:e was conducted between 1983 and 1992 bv block caving
metnc:Ls The surface facilities at the new mine site were developed in GoathiU Gulch by side hill
cut sr.d fill methods The mine c.e' elopmenr ^'as conducted from two shafts sunk to the mine
hauLse le^el (7130 elevation) A cscline was driven from the existing mill area to the mine
haulage level to facilitate the transcort ot ore to the mill facilities The old underground mine
v/orkings we'-e connected to the new workings by a vertical borehole from the decline The
relationshio of the major surface ana underground mine features is shown schematically on Figure
1 5 Mine development waste rock rrom the new underground workings was placed in a small
disposal area in lower GoathiU Guich

A caved area has developed in Gcathill Gulch above the block caving area Surface water in
Goathiil Gulch drains to the underground workings through the broken rock in the caved zone

Following cessation of mining operations in 1992, the new underground workings were flooded
Mine dewatenng recommenced in December 1994, and mine water is being discharged to the
tailings impoundment near the town of Questa Prior to mine dewatenng, the water level in the
underground workings had recovered to an elevation of 7600 feet

1.5 Characteristics of Hydrothermal Scar and Mine Waste Drainage

During the October 1994 site visit, surface runoff and seepage samples were collected from mine
waste and hydrothermal scar areas The characteristics of the runoff and seepage from mine waste
and hvdrothermal scar areas have been determined to allow a comparison with site water quality
monitoring data contained in Section 1 5 The current fate and/or management of the runoff and
seepage from these areas is discussed in Section 1 4

131 Characteristics of Hydrothermal Scar Drainage

As discussed above areas of hvdrothermallv altered rock contribute surface water and groundwater
seepage to the Red River The distribution of hvdrothermal scars in the vicinity of the mine is
shown on Figure 1 4 These areas are representative of the most intense alteration and are
commonlv treeless, highly erodible and' often sources of periodic mud and debris flows These
scars are often part of larger altered zones that mav be characterized by thin vegetative cover, a
high degree of fracturing, moderate credibility, mineralization and low pH runoff and seepage
Figure 1 4 indicates the approximate limit of the altered zone that extends from Sulphur Gulch,
through GoathiU Gulch into Capunn Canyon

As part of the site work conducted bv SRK in October 1994, water samples from seeps and springs
originating in a number of the hvdrothermal scar areas were collected and analyzed to determine
their contribution to local water quality Water sampling locations are shown on Figure 1 5

Scar areas that are unaffected bv recent mining operations were identified in Capuhn Canyon,
Goathiil Creek Canyon, upper Sulphur Gulch above the open pit and in the Hansen Creek
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drainage located approximately 2 n'J.-; east of the nune site Water quality in seepage and runoff
from. undisturbed scar material is s^r"Jnanzed in Table 1 2

Scar seepage and mnoff contain on .r.erage approximately 4000 mg/1 sulfate Metals present in
Significant concentrations include caiciam, iron, zinc, nickel, manganese and aluminum Traces
or cadmium ana chromium were also measured

Samples or runoff discharging to the Red River from local sources are shown in Table 1 5 Both
Haut N Taut and Hansen Creek, located east of the mine site, contain areas or well developed
hvdrothermal scar Seepage from a scar area located below the mine site at the USFS Ranger
station are also shown The characteristics of the surface waters from Haut N Taut and Hansen
creek are similar to those of the direct scar area seepage samples collected by SRK in October
1993 and summarized in Table 1 2 Seepage water from the Ranger Station scar area exhibits verv
high aluminum and sulfate content and is similar in nature to the scar seepage and runoff samples
summarized in Table 1 2

Table 1 2 also contains water quality data for seep sample CAP-2 (background) collected in an area
thai is presumed to be unaffected bv mining or significant hydrothermal alteration in western
Capulm Canyon The sample contained slightly elevated sulfate concentrations at 140 mg/1
suggesting that areas exhibiting minor alteration mav contribute significant sulfate to local surface
waters The sample contained traces of dissolved iron and zinc

Selected samples from hydrothermal scar areas were analyzed for fluonde content Seepage from
the hvdrothermal scar in the Hansen Creek (sample HC-1) area contained fluonde at a
concentration of 28 9 mg/1 Seepage rrom undisturbed hvdrothermal scars located in the Goathill
Canvon and Sulphur Gulch (samples GC-6 and Pit-2) contained fluonde at concentrations of 28 5
and 54 0 mg/1. respectively

1.5.2 Characteristics of Drainage From Mine Disturbed and Mine Waste Areas

Mine disturbed and mine waste seepage and runoff sampling locations are shown on Figure 1 5
Water quality data from mine disturoeo. areas are summarized in Table 1 2

Mine affected drainage samples represent ARD from the Capulm (CAPl) and Goathill (GC1 and
GC2) waste disposal areas, seepage rrom disturbed materials in the open pit (PIT 1) and
temporarily ponded surface water in me Sugar Shack South and Spring and Sulphur Gulch waste
rock disposal areas (WS1, SS1 and SS21 Sample WS2 was collected from a seep in lower Capulm
Canyon at the Red River The water quality at this sample location is potentially impacted by
both natural scars and seepage from the Capulm waste rock disposal area

From a comparison of water quality, both mine impacted and scar impacted drainage exhibit
similar pH conditions With the exception of iron, the sulfate and metals concentrations in mine
waste impacted water appears to moderately exceed that of scar impacted water The most
substantial increases in ion concentrations in mine waste impacted drainage over that of drainage
from the hvdrothermal scars appear to be sulfate, aluminum, manganese and zinc
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Selected samples or m.ne "/-riste drainage were subjected to andysis for fluonde Seepage from the
blica pit "/all are.i (simple Pit-ij contained fluonde at a concentration of 5 55 mg/'l Drainage
L-o.-r. the ^-asie reek in Cspuiin Canvon (sample Cap-1) contained fluonde at a concentration ot
39 5 .-ng/1

l.-i Fate 01 Natural ?nd Mine Impacted Drainage
- •-7

1.4.1 Drainage from Hydrothermal Scars

1.4 1.1 Physical Conditions

Pre'1 ious to mining operations drainage from hydrothermal scar areas in the mine area discharged
to the Red River through ground-water flow and surface water runoff

Presently, runoff and seepage from the Sulphur Gulch scar is intercepted by the pit and drains to
the underground mine workings

Goathill Gulch is almost entirely located within an area of well developed hvdrothermal scar
Currently, seepage and runoff from the majority of scar areas in Goathill Canyon flow into the
new underground mine through the caved zone Surface runoff from the area located below the
caved zone is intercepted by Molvcorp s surface water management facilities Groundwater flow
through scar derived alluvium to the Red Ri\er may still occur from below the caved area

Hvdrothermal scars are located in the upper and lower reaches of the Capulin Canvon In upper
Capulm Canvon. the hvdrothermal scar has been buried with waste rock Seepage from the scars
ana waste rock are currently collected in a series of surface impoundments and pumped to
Goathill Gulch where they enter the new underground mine workings Surface water flow in

0 0

Caculm Canvon to the Red River is prevented bv Molvcorp s surface water management facilities

Scar areas occur beneath the Sugar Shack South and Middle waste rock disposal areas Prior to
de- elopment or" the waste rock disposal sites these areas discharged surface runorf. sediment and
groundwater seepage to the Red River Presently, surface runorf is collected bv Molvcorp s surface
water management facilities and sediment is no longer generated from buned scars Mining
activities have not altered the potential for subsurface flow from hvdrothermal scars beneath the
Sugar Shack South and Middle waste rock disposal areas to the Red River

1.4.1.2 Chemical Conditions

Drainage and surface runoff from the hvdrothermal scars has occurred over geologic time. As
such. the neutralization potential and sulfate. acidity and metal attenuating capacity of seepage and
surface water flow paths have been consumed Therefore, the hydrothermal scars represent a
mature source of metals, sulfate and low pH drainage, and the contribution of hydrothermal scars
to local surface water and groundwater quality is influenced only by long term variations in
climatic conditions
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During periods OL hig-L p "ecipii^:;or- .he rates or anec^ed runoff and subsurface seepage frorr.
h'/drothermii scar areas "'ill incrsas; Following extended penods of above normal precipitation
spring and seepage rio-/- irom h' arothermal scars to :ne Red River would be anticipated t3
increase Conversely during drocght conditions, anecied spring and seepage flow would be
reduced

The quality or seepage and runon rrorn hydrothermal scars, prior to the construction of the mine
surface and seepage collection systems and the alteration or pre-mine flow paths, -vas likely similar
to present scar area water quality as aiscussed in Section 151

Currently the masonry of seepage and runoff from hvdrothermal scar areas witnin the mine area
is collected in the underground workings Mine water is pumped to the tailings impoundment
located west of Quests in order to maintain the underground mine water level below elevation
of surface openings In contrast to pre-mine conditions, hvdrothermal scar impacted drainage from
the mine area that is collected in the underground mine currently has no impact on Red River
water quality Those hvdrothermal scars located outside the mine contribute suifate and metals
to the Red Rr>er as thev have over geologic time

1.4.2 Mine Disturbed Areas

1.4 2.1 Physical Conditions

Runoff and seepage from the pit and in-pit waste rock disposal areas is collected in the open pit
and drains to the underground workings through the pit floor The majority of the seepage rrom
the Capulm Creek waste rock disposal area is collected in a series of surface impoundments and
discharged to Goathill Creek through the horizontal borehole Seepage from the Capulm ana
Goathill waste disposal areas then enters the underground workings through the caved area in
Goathill Gulch

The water le\el in the new underg^und workings is maintained at an elevation well below Red
River bv the mine dewatenng Direct discharge of underground mine water through existing mine
openings to Red River does not occur The potential for releases from the mine workings through
subsurface flow is unaer investigation However, previous hvdrogeological assessment work
indicates low potential for a significant hydraulic connection of the new underground mine to the
Red River

Direct surface runoff from disturbed areas to the Red River does not occur under normal
conditions All significant areas of mine affected drainages contain surface water and sediment
impounding facilities

Potential paths of mine impacted drainage flow to the Red River include seepage and groundwater
flow from the Capulm, Sugar Shack South, Middle and Spring and Sulphur Gulch waste rock
disposal areas through alluvium and geologic structures possessing high hydraulic conductivity
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l.-i 2 2 Cherr-ical Conditions

The rrune arrected seepage and i-unorr from the m-pit, Capulin and Goathill waste rock disoosal
areis is collected in ihe new underground wordings The quality of mine waste drainage is
improved through neutralization =v the alkalinity contained in the mine wail rocks ana the
rubonzed rock in the caved zone Mine water is pumpea 10 the tailings impoundment located
west or Quesia in order to maint^n the underground mine water level below the elevation oi:
sunace openings Therefore, mms affected drainage collected in the underground mine has no
impact on Red River water quaht"

The fate of mine -vaste impacted seepage from the Sugar Shack South, Middle and Spring and
Sulphur Gulch waste rock disposal areas (the seepage that is currently not collected in the
underground mine) is affected bv several conditions

• The mine waste rock represents a relatively new source of sulfate, acidity and metal loads
The process of acid generation within these areas may not be mature and the quality of
seepage that currently migrates from these areas may be expected to change with time,

• As the mine waste has been in place for a relatively short period of time, the acidity,
sulfate and metal attenuation capacity of the underlying rock and alluvium may not be
consumed, and,

• The current extent of the migration of contaminated seepage plumes from these area may
be limited bv attenuation in the alluvium

1.5 Water Quality Conditions

Table 1 4 summarizes recent and current water quality data from local springs and seeps, the under
ground mine workings, and water supply and monitoring wells The locations of springs and
monitoring wells are shown on Figure 1 6

The data contained in Table 1 •i is selected from Molycorp data. files and does not contain all
available data The most recent data were selected for inclusion Partial data from monitonng
wells is included for the purposes of comparison to the larger historic data base that typically
includes fewer analyses Red River and Columbine Creek water quality data from November 1995
is shown in Table 1 5

1.5.1 Springs Discharging to Red River

Springs at the mouth of Capulin Canvon contain sulfate in the range of 1000 to 1276 mg/1 They
also contain concentrations of aluminum, manganese, zinc and copper that are higher than
measured in other local springs and seeps ad)acent to the nver A seepage collection system was
recently installed in upper Capulin Canvon to intercept ARD from the Capulin waste rock
disoosal area. Several scars exist in Capulin Canyon that may contribute to the quality of the
springs at the mouth of the Capulin Canvon
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Numerous springs and seeps ha\ e been identified in me area extending rrom the douth of Sulphur
Gulch to below Goathill Gulch The Highvvay 53 spring east ot C-oathill gulch appears to be
impacted by either hydrothermal scar or mine wisie drainage The spring lies oeneath the new
mine site fill area Portions of the r-une site fill were derived from hvdrothermd scar areas The
area also contains e'ctensive scar derived mud and debris flow deposits Suifate and metal
concentrations are relatively low in t^e Highway 33 spring Seepage from the Gcathill Gulch scar
areas (water samples CG3, 4 and 6) ana the Highway 58 spring is high in manganese

The Portal Springs exhibit variable quality The pH vanes from slightly acidic to neutral and
sulfate concentrations are low to moderate Metal concentrations are also moderate The water
quality in the Portal Springs does not appear to indicate conditions that could be identified as
related to either hydrothermal scar or mine waste drainage

The cabin springs indicate moderate water quality that could be attributed to either mine waste
or hydrothermal scar impacts Aluminum and manganese are elevated, sulfate concentration is
moderate and pH indicates slightly acidic conditions

Quests geologists mapped northeast-southwest and east-west trending Ternary dike swarms that
intersect in the area of the Cabin Springs The northeast-southwest swarm underlies the existing
Middle and Sugar Shack South waste rock disposal areas The presence of the dikes may be
indicative of structurally controlled zones that hydrauhcallv connect the foundation of Middle and
Sugar Shack waste rock disposal areas and the hydrothermal scars that underlie the waste rock
disposal areas to the Cabin Springs The current water quality in the Cabin Springs may be
impacted by ARD from the mine waste dumps or from local scars or both The quality of the
Cabin Springs is relatively good in comparison to both scar and mine waste drainage, and the
signature of a specific source is not apparent

The Sulphur Gulch spring has near neutral pH and contains low sulfate and metai concentrations
The soring appears to exhibit quahr. thai reflects both the Red River water ana limited impacts
from mine waste or hvdrothermal scar drainage

1.5.2 Underground Mine Water Quality

Selected underground mine water quality is shown on Table 14 In general tne underground
water contains low metal concentrations and moderate sulfate levels Molycorp personnel indicate
that during mine operations, mine waters were non-acidic Corrosion of pipes rails and other
mine equipment was not noted. The mine area rocks provide a source of alkalinity that has
resulted in maintenance of neutral pH conditions in the underground mine water despite inflows
of acidic water from the caved zone in Goathill Gulch and the open pit

A seep located at the 10CO foot station in the decline exhibits elevated sulfate, fluonde and metal
concentrations The source of the station 1000 seep appears to be dump drainage
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1.5.5 Water Supply Wells

The Columbine Cabin ana Mohcorp Cabin "v'eUs are located in the vicinity or the confluence
of Cc.Jmbine Cresk and the Red Ri\er The Moh'corp well exhibits water quality similar to the
Red R_\er The C^bm and Columbine wells exhibit elevated sulfate levels thai indicate potential
impacted from hvdrothermal scar and/or mine drainage sources The quality or water in the Mill
well .5 comparable to that of the Red River

1.5.4 Monitor Wells

Mon.tor wells indicated on Figure 1 6 were installed in 1994 Both alluvial fill wells and bedrock
wells were installed adjacent the Red River in locations beneath the mine and waste disposal sites

Wells in Capulin Canyon (MMW-2 and MMW-3) exhibit low pH in the alluvium and neutral pH
in the groundwater at depth The shallow alluvial water exhibits a higher dissolved metals content
while sulfate concentrations are similar at depth The neutral pH conditions at depth would lead
to precipitation of dissolved metals and a reduction of metal concentrations

Zinc is elevated in the shallow alluvial water (9 48 mg/1) and at low levels at depth Seepage from
hydrothermal scar in Capulin Canyon (CAP4 in Table 1 2) exhibited low zinc concentrations
(2 OS mg/1) while water samples collected from ARD below the Capulin waste dump exhibited
high ^inc content The data suggest that the shallow alluvium in Capulin Creek may be impacted
by mine wa5te drainage The sulfate and metal concentrations in the deeper bedrock are
potentially a result of mine waste or hvdrothermal scar drainage

Well MMW-7 was placed in bedrock in the mine area between the No 1 and 2 shafts The quality
of ^-ater in the well is poor and it contains dissolved aluminum and sulfate concentrations that
exceed those measured in scar drainage ana mine waste seepage samples The source or poor
quahtv water in well MMW-7 is unknown It is not consistent with the underground mine water
quality

Wells MMW-8A and MMW-8B were placed in bedrock and alluvium, respectively, in the sewage
pona area below the new mine site Both wells exhibit neutral to near neutral pH Sulfate
concentrations are moderate Well MMW-8A indicates elevated iron and zinc content at depth
thai is potentially an impact of mine waste or hvdrothermal scar drainage

Wells MMW-1CA, 10B, 1CC and 11 were placed beneath the Sugar Shack South waste rock
disposal area at depths indicated in Table 1 4 Sulfate concentration is lower in the shallow
alluvium that in deep alluvium or bedrock, possiblv indicating mixing with water in the Red River
alluvial aquifer All wells indicate elevated aluminum and manganese. The quality of water in
this area is consistent with drainage from either hvdrothermal scar or mine waste
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1.5.5 Red River Water Quality

Vail (July 1993) conducted a studv or the quaLtv or water in the Red River in an attemot :o
identiiy sources or aciditv and metal loading A portion or the results of the November i03^
sampling are presented in Table 1 5 sampling locations in the vicinity of the mine site are sho—n
on Figure 1 7

Water quality data was collected during a period in vvhich the river historically aooroaches its low
flow condition As such the data bener indicate local water quality impacts because the erfecis
of dilution bv stormwaier runoff are minimized

The November 1993 data indicate that at a point above the mill site (station 7), sulfate
concentration was 80 mg/1 Below the Capulm Canyon, sulfate concentration increases to 133
mg/1 Increases in the loading rates or IDS, TSS, aluminum, iron, manganese and zinc are also
indicated by the data

Estimated loading rates for sulfate and selected metals are listed in Table 1 6 At near low flow
conditions, the sulfate loading rate is approximately 2768 kg/day at station 7 Downstream of
Capulm Canyon (below the mine site and mine area hydrothermal scars) sulfate loading increases
to 8741 kg/day

1.5.6 Columbine Creek

The concentration of selected constituents in Columbine Creek in November, 1993 is shown in
Table 1 5 Hvdrothermal scar development, and the more widespread mineralization and
alteration associated with the ore deposits at Questa does not occur to the same degree south or
the Red River In November 1993 Columbine Creek contained 2 mg/1 sulfate and trace
concentrations of aluminum, iron, coppe-, zinc manganese and fluonde

1.6 Prenune Water Quality

Water quality data that predate the mining operations at Questa are not available Periodic
sampling survevs have been conducted bv the now defunct U S Department of Health Education
and Welfare (HEW), bv the EPA and others The earliest warer quality data are from the HEW
which were obtained in 1965 The sampling post dates the early underground mining operations
(1920 to 1956) and occurred near the time of the initiation of open pit mining activities

Data developed bv HEW in 1965 are summarized in Table 1 7 For comparison, water quality
data collect bv Vail in November 1993 for approximately equivalent sampling locations are shown
In comparison to the 1965 data, increases in sulfate TDS, iron and zinc are indicated These
increases occur both above and below the mine site

Total suspended solids (TSS), which would be influenced bv rates of erosion and sedimentation,
were elevated in 1965 in the samples collected upstream from the mine site Samples collected at
the Questa ranger station indicate an increase in TSS in 1993
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In reviewing the data shown •n Table 1 7, consideration should be given to several factors The
present database and, in particular, the p-^r database ire limited and, therefore do not represent
statistically valid sample sets

The potential effects of regional development in tne Red River basin on Red Ri\er water cuahtv
since collection of water samples in 1965 must be considered as having a finite affect on current
(and recent) v. ater quality

In addition, the MEW samples were collected during a period of lower than average regional
precipitation and discharge in the Red Rr.er Discharge records (Section 2 3) indicate an increase
in the annual average discharge in the Red River at Questa since 1978 Increased precipitation has
resulted in increased runoff with an associated increase in erosion and, potentially, a resurgence
of springs and seeps discharging hvdrothermal scar impacted drainage to the Red River These
conditions could result in the increased concentrations of sulface, TDS, iron and zinc that are
indicated by the data in Table 1 7
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2.0 HYDROLOGICAL INVESTIGATION

2.1 Previous Investigations

Recently completed studies of hvdrological conditions and water quality or the Red Rr>er were
conddcied bv Vail Engineering (Vail) in July 1993 and South Pass Resources Inc fSPRI) in June
199.1 Water quality data collected by Molycorp from Red Rner, tributary drainages, spr-ngs and
seeps and the underground mine workings has been introduced in Section 1 or this report

Vail researched historic discharge records for the Red River Basin and historic water qualitv data
Red River water quality data that predate the mining activities at Questa are not a''.ailable
Chemical surveys of sulfate gain in the river conducted by various parties in 1965, 197C, 1988,
1992 and 1993 were evaluated with respect to historic discharge records Variations in sulfate gain
below Columbine Creek (below the waste rock disposal areas) were investigated.

Vail has noted that sulfate gains could not be directly correlated with the zones effected by
operations ac the mine and postulated that sulfate gains may also be influenced by long term
variations in precipitation Stream flow records indicated near drought conditions in the period
from 1970 to 1978 An increase in precipitation and discharge since 1978 may have resulted in
an increase in scar erosion as well as a resurgence in flows from springs and seeos, and thus the
qualitv and quantity of the discharge waters impacted bv the hydrothermally altered areas above
at and below the mine site

A detailed water sampling study was conducted to identify sources and locations of elevated metals
and sulfate input to the Red River The study involved collection of water samples from below
the Questa Ranger Station to the area above the town of Red River, New Mexico Subwatershed
contributions to the Red River were estimated in order to develop an accretion profile for the
de' etopment of a chemical mass balance model of the n\er

It was noted that the mass loading of aluminum several metals, fluonde and sulfate increases in
a downstream direction in the Red River The most significant increases appear to be related to
areas where hydrothermai scars are developed The contribution of hvdrothennal scars located
in the western reaches of the n\er to aluminum and sulfate loading appears to be greater than
those located above the mine site and the town of Red River The greatest increases were noted
in the area near the Questa Ranger Station where the scars occur in close proximitv to the river
Minor increases in sulfate and aluminum loading were noted in the reach adjacent to the mine
waste rock disposal areas located at and below Sulphur Gulch where several springs and seeps
discharging low pH (3 5 to 5 0) water were identified

Sulfate and aluminum loading were found to be more significant during periods of low flow in
the Red River Additional water quality data collected bv Vail in the November 1993 were
introduced in Section 1

SPRI conducted a hvdrological and hvdrogeological assessment of the Questa site in June. 1994
Primary hvdrogeologic units identified by SPRI include the Tertiary volcanic rocks that exhibit
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seconaar-/ permeability as a result or" fracturing and faulting, alluvial mudflow deoosits c-nd Red
River alkr/ium.

SPRI no:ed that dunng dewatenng of the new underground mine workings, no affect on the rates
of groundwater recharge to the Red River in the vicinity of the mine was observed It was
postulated that a weak hvdrauhc connection exists between the new underground mine ^nd the
river It was noted that dewatenng rates in the new underground mine were approximately 225
gpm Aoproximately 50 gpm of the mine water inflow was from the "rain forest" area located
in the north of the underground mine at the haulage level Dewatenng rates in the old
underground workings were reported to be between 15 to 30 gpm Thus the inflow mto the
underground workings is very small compared with the surface and shallow alluvial and upper
fractured bedrock groundwater flow quantities.

Based on observations of water levels in local monitoring wells and the rate of underground mine
rewatermg, SPRI estimated the configuration of the post mine rewatenng piezometnc surrace It
was predicted that points of discharge from the underground mine workings, if dewatenng or
pumping was ceased, would be the 7960 adit and through the alluvium south of the ca\ed zone
in GoathiU Gulch

SPRI reviewed Red River accretion studies conducted by Vail and previous investigators and
estimated groundwater recharge rates to the Red River to be between 0 66 and 1 6 cfs for the area
between Sulphur Gulch and Capulm Canyon

2.2 Data Developed for This Study

Additional hvdrological evaluation of the mine area and the Red River basin is being conducted
bv Vail Engineering Ongoing work includes estimation of average monthly yields for all
subwaiersheds within the Red River catchment above the Questa Ranger Station gagins station

Subwaiersned contributions to the Red River were estimated on the basis of a precipitation versus
elevation relationship that accounts for observed variations in precipitation with elevation The
combined subsurface and surface water contributions of the subwatersheds were calibrated against
discharge records for the stream gage at the Questa Ranger Station

2.5 Regional Watershed

The mine facilities at Questa are contained entirely within the Red River basin The basin
upstream from the Questa Ranger Station covers an area of 112.7 square miles Elevation ranges
from approximately 7,450 feet at the Questa gaging station to over 12,000 Average annual
precipitation rates vary over the basin as a function of elevation Below 9,000 feet annual
precipitation is approximately 18 inches per year, and between 9,000 and 11,000 feet. annual
average precipitation is approximately 35 inches Annual snowfall can exceed 100 inches

USGS discharge records from the Questa Gaging Station for the period from 1913 to 1925 and
1927 to 1965, when no diversions were in effect at the mine, indicate an average annual d-scharge
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of 55 9 cis Records for the period frcm 1961 to 1993 indicate an average discharge of ^1 6 c:s
Annual average discharge for the period from 1961 to 1993 are summarized m Table 2 1

The region, has been subiect to long term variations in precipitation and runorf Fis^ire 2 1
illustrates graphically the data contained in Table 2 1 For the period bet-ween 1961 and 1978, •;he
average annual discharge at the Quesia Ranger Station was 33 1 cfs For the period between iP'S
and 1993, mean annual discharge was 52 2 cfs The average annual flow for 1991 to 1993 was 5? 2
cfs These large variations of flow also indicate that substantially different rates of erosion zr.a.
seepage from natural scar areas would have accompanied the natural variations in weather
conaitions The assessment of mine impacts on Red River drainage water quality must take into
account the likely natural \ananons in contaminant loadings due to these variations of weather
Note that the open pit mine operation was from 1965 to 1983 and the new underground mme
operation extended from 1983 to 1992

The average monthly discharge in cfs for water years 1966 to 1993 at the Questa gaging station
is summarized in Table 2 2

Peak discharge occurs in May and June as a result of snowmelt in the higher elevations of the Red
River basin Low flow conditions occur from November through March with the lowest flows
recorded in January

2.4 Subwatersheds

An analysis of subwatershed yields to the Red River was conducted for this studv The overall
Red River catchment was subdivided into individual subwatersheds and incremental areas were
determined for each subwatershed bv elevation The areas of known hydrothermal scars within
each subwatershed were also determined

Subwatershed vields that include the combined surface runorf and groundwater flow contributions
we'-e calculated Calculated vielos for the overall basin were combined, compared to gaging station
records and calibrated based on average monthly discharge conditions A subwatershed man and
tabulated yield data are contained in Appendix A The estimation of the relative subsurface and
surface contributions is in progress

In the vicinity of the mine. Columbine Creek contributes the most significant quantity of flow
to the Red River The estimated combined surface and subsurface contribution of Columbine
Creek to the Red River ranges from 2 4 to 28 4 cfs Other basins in the mine area contribute
average surface and subsurface flows of up to a few tenths of a cfs

2.5 Hydrothermal Scar Areas and Flows

Hansen Creek (Figure 1 2) is representative of a small subwatershed in which a relatively high
percentage of the surface area is in hvdrothermal scar The surface area of the Hansen Creek
subwatershed is approximately Oil square miles and hvdrothermal scar covers approximately 0 C77
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sauare rrules At low flow conditions. the average surface and subsurface contribution of Hansen
Creek .3 approximately 0 1 crs

Other areas of hydrothermal scar are located in the drainages above and below the mine site The
area north of the Red River between Hansen Creek and the town of Red River contains several
well developed scars that have produced mud and debris flows in the past and will continue to co
so following periods of high runorr in the future These subwatersheos contribute average vields
of a few tenths of a crs to the Red River under low flow conditions They are also continums
sources of low pH water containing elevated dissolved metal concentrations and the runoff from
these areas also contributes to the sediment loads in the Red River

2.6 Site Impacted Subwatersheds

2.6.1 Pre-mine Conditions

Subwatersheds that contain significant areas of hvdrothermai scar include Capulin Creek, Sulphur
Gulch and Goathill Gulch and the areas occupied by the Sugar Shack South and Middle and rock
disposal areas (Figure 1 4)

Prior to development of Molvcorp s surface water management facilities, irunmg in the open pit
and development of the caved area. these drainages contributed surface runoff and groundwater
flow to the Red River The quality of these flows, like those derived from areas outside the mine
site, were impacted by drainage irom the hydrothermal scars Runoff from these areas also
contriDUted to the sediment loads, sulfate and metals concentrations in the Red River Vail (1993)
estimated that historic surface flow from Sulphur Gulch was approximately 50 gpm (0 07 cfs)

In periods of high runoff, the hvdrothermai scar areas also produced mud and debns flows
Significant accumulations of mud flow deposits that pre-date the mine can be seen at the mouths
of Caoulin and Goathill canyons These scar derived mud flows represent dismouied sources 01
contaminated drainage and are particularly significant as they occur directly in the surface water
drainage path Thev yield both suspended solids to surface flows, as a consequence of erosion, and
dissolved contaminants, as a consequence of subsurface leaching

Based on subwatershed yields estimated by Vail (Appendix A) for pre-mine conditions, the
combined surface and subsurface contribution from mine impacted drainages is estimated to have
been on the order of 0 4 cfs under low flow conditions

2.6.2 Present Conditions

Drainage from mine impacted Subwatersheds are now controlled bv the mine's surface water
management facilities and surface discharges to the Red River do not occur All surface water in
upper Sulphur Gulch is collected in the pit area and drains to the underground workings The
caved zone intercepts tne drainage and shallow groundwater flow in Goathill Gulch from all areas
located upstream of the caved zone The water level maintained in the underground mine is
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below the elevation of the Red Rner 25 it passes the mme Site Therefore, the potential for riot's
from the underground mine to Red River is limited

\J

In C-oathill Gulch below the caved zone, surface runoff is collected in surface impoundments
Sun-ice flow in Capulin CanYon is also impounded and retained Surface water discharges from
the •" oste rocK disposal areas adjacent to the Red River are contained in sediment collection ponds
located at the toes of the waste rock disposal areas

The mud and debris flows that previously originated from these areas are controlled either through
burial with waste rock or by collection in surface water impounding structures The sediment
load and natural sulfate and metal loading to Red River associated with surface discharges from
mine area drainages have been substantially eliminated by Molycorp's surface water management
facilities

Groundwater flow from these areas still occurs but the rate of subsurface flow is currently
undenned. The groundwater drawdown cone that has developed around the mine captures much
of the groundwater flow in the low permeability bedrock The main potential source of
groundwater flow to the Red River is the flows of groundwater in the shallow alluvial and upper
fractured bedrock perched water systems Seepage through the waste rock disposal areas and the
shallow underlying colluvium and alluvium potentially contributes to the quality of springs and
seeos that have been identified adjacent to the Red River near the mine site Potential pathways
for seepage migration include through the alluvium and in structurally controlled zones of high
permeability in bedrock
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3 0 GEOCHEMICAL CHARACTERIZATION

5 1 Previous Studies

Pre' ious geochemical characterization studies have been conducted by Vail (1993) and Molvcom
personnel The majority or this wor.< involved sampling of local surface water and groundwater
Vail ..i'. estigaced the hvdrotherrnai scar areas to determine their contribution to local and Rea
River "••ster qualitv Vail and Mopcorp have investigated spnngs and seeps m the area and
conducted an accretion and metal loading study of the Red River These data were introduced
in Section 1 0

Molvcorp continues to monitor sunace water and underground mine water quality Direct
geochemical testing of mine waste ana disturbed material has not been undertaken prior to this
srudy

The geology, mineralization and attention at the site have been described by Shilling (1956) and
later by Molycorp geologists

3.2 Data Collected for This Study

The following geochemical testing was undertaken for this study,

• Field testing of the paste pK and paste TDS of mine waste, hydrothermal scar and mine
disturbed areas to assess the present acid generating condition of materials in and adjacent
to the mine site,

• Whole rock analysis of field samples by digestion and ICP scan,

• Collection of water samples ror chemical characterization of drainage from mine waste and
undisturbed hydrothermal scar areas

• Static testing of waste rock hvarothermal scar materials and old tailings to determine acid
generating potential, and

• Shake flask testing of mine "vaste hydrothermal scar and undisturbed materials to
determine the soluble and leacnable metals content, and potential effects or disturbed and
undisturbed areas on surface water and groundwater quality

Selected samples of alluvial material rrpm the areas of spnngs and seeps discharging to the Red
River were also subjected to titration testing to determine their potential to attenuate acidity

Descriptions of the test procedures used in geochemical characterization of the site and the
interpretation of test results are described in Appendix B Complete test results are listed in
Appendix C
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TLe purpose c: this worx. -.'as to enaole the geochemical characterization or the rmne waste at ths
site and assess :he current benaviour or the waste, identify potential sources of siilfate and metals
ana to assess ootential long term waste behaviour and drainage water quality Soils, rock
coikr/ium and alluvium from undisturbed areas were tested to determine the potential
contribution 01 materials unaffected by the mining operation to local and regional surface water
and groundwaier quality As the areas of hydrothermal scars have a significant influence on
reg-onal and local water quality, hydrothermal scar samples obtained inside and outside tne mine
area were subjected to the testing described above

3 3 Surfic.al Geochemistry

3.3.1 Geochemical Properties and Drainage Chemistry of Hydrothermal Scars

Characterization of the geochemisti-v and current contaminant yield from the hvdrothermal scar
material is important, not only to estimate the total contaminant contribution from scars to the
Red River, but also to obtain a better understanding of the long term evolutionary processes of
the exposed sulfitic rocks of the region The mine waste is the same rock matenal and is expected
to pass through the same evolutionary stages of acid generation and contaminant production to
reach the same final condition

Metals data, ABA and shake flask data for hydrothermal scars are summarized in Tables 5 1, 5 2
and 5 3, respectively

3.3.1.1 General Description of Hydrothermal Scars

Locations of hvdrothermal scar samples collected for geochemical testing are shown on Figure 5 1
Hvdrothermal scars are well developed in Goathill Gulch Sulphur Gulch, Capuhn Canvon and
in Hansen Creek east ot the mine site Scars exist beneatn the cover of waste rock in Goatmll
Canvon. Capuhn Canvon and adiacent the Red River between the mouth of Sulphur Gulch and
the old underground mine site

Based on field observations, hvdrothermal scars mav be characterized as consisting of a central
brecciated core that grades laterally to; a'less fractured, altered and mineralized material Where
observed, the brecciated rock is non-rotational in nature and lacks secondary cementing Fracture
spacmgs in the brecciated cores ofjthe jhydnothermal scars of 0 25 to 0 5 inches are common The
high degree ot fracturing and lack' of cementing result in highly erodible matenal that lacks
vegetative cover and is the source ;'d£ the alluvial mudflow deposits in and beneath the canyons
where hydrothermal scars are developed ;'

1 , 1 -',

3.3.1.2 Whole Rock Analysis r^ " 1

' ,! ' ' • i
Selected scar samples were analyzed for metals bv ICP Test results are summarized in Table 3 1
The scar materials contain iron;; ̂ potassium. calcium, sodium, magnesium and aluminum in
concentrations that are consistent with the composition of typical rock forming minerals Metals
present in potentially leachable concentrations, in addition to the above, include banum copper,
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mans-inese, nickel, zinc, lead, chromium and ' anadium The scar materials also contain
apprec.able phosphorous

5.5 1 5 Static Testing

Acid base accounting (ABA) is done to establish me balance between acid generating minerals
(sultices), and potentially acid consuming minerals f alkaline minerals) present in a sample (Sobek,
1978) The former is expressed as the acid generating potential (AP) and the latter as the acid
neutralization potential (NP)

Paste pH and conductivity are simple tests that can be done in the laboratory or in the held to
indicate the extent of oxidation of sulfides that has occurred in the rock prior to the testing The
procedures used for pH and conductivity, and for acid base accounting and shake flask tests are
listed in Appendix B Complete static test results are listed in Appendix C

Samples of hydrothermal scar material tvpicallv exhibited low paste pH (1 8 to 5 5) and high paste
TDS in field tests These conditions indicate advanced, bactenally accelerated oxidation and acid
generation is occurring in the surhcial portions of the scars High paste TDS content indicates
the samples contain stored oxidation products (sulfate and dissolved metals) Static acid generation
potential test results for typical hvdrothermal scar materials are shown on Table 5 2

Sample No 55 was collected from an undisturbed scar located above the open pit in upper
Sulphur Gulch Sample HC-2 was collected from an area of high grade scar adjacent Hansen
Creek Samples exhibit oxidizable sulfide sulphur contents of 0 44 and 0 16 percent, respectively
In both samples, the neutralization potential has been consumed and much of the sulfiae
mineralization has been converted to sulfate While the net acid producing potential of these
materials is relatively low, they exhibit the potential to continue acid generation

5.5.1.4 Shake Flask Tests

Distilled water extraction or shake flask tests, indicate the amount of readily soluble (oxidized)
metal salts present in the material The testing procedure for shake flask tests is listed in
Appendix B Complete results are listed in Appendix C

Table 5 5 contains the results of shake flask distilled water extraction tests conducted on
hydrothermal scar samples Samples were obtained from Goathill Gulch, Capulm Canvon and
Sulphur Gulch Samples HCl through HC5 were obtained from the Hansen Creek area. The
primary constituents in the shake flask extracts include calcium and aluminum Metals found in
trace concentrations include cadmium cobalt, copper, iron, nickel and zinc Lead was detected
in the extract from a scar area located in Capulm Canyon (sample No 71) Sulfate content in
shake flask extracts ranged from 18 6 to 4450 mg/1 Extracts from scar samples collected in upper
Sulphur Gulch and in lower Goathill Gulch contained 7 02 and 1 56 mg/1 fluonde, respectively
These results indicate a significant availability and leachablity of aluminum and sulfate, and limited
availability of copper, iron. nickel and zinc
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S-mpie HC5 octamed from rr'e peripheral area of the large scar in Hansen Creek, is representative
of a lesser degree of alteration md mineralization and exhibits a reduction in available aluminum
Sample No 71, from Capulm Canyon, appears to be anomalous with respect to available
aluminum content Samples collected in the mine area (No s 15, 35, and 80) exhibit relatively
consistent test results

5.5.1.5 Scar Area Drainage Composition

Analysis of seepage and sunace water runoff from scar areas undisturbed by the mining operations
(Table 1 2) indicates high average concentrations of sulfate (3018 mg/1), aluminum (250 mg/1), and
iron (517 mg/1) Copper, manganese and zinc were also detected m significant concentrations
Hvdrothermal scar seepage from the Hansen Creek and Goathill Gulch areas also contained
fluonde at concentrations of 28 5 and 28 9 mg/1, respectively The trace metal content of the scar
area water samples is similar to that of the shake flask test extracts

Geochemical Properties and Drainage Chemistry of Mine Waste and Mine Disturbed
Materials

Mine waste and mine disturbed sampling locations are shown on Figure 5 2 All samples were
subjected to field paste pH and TDS tests to assess their current acid generating condition
Selected samples of mine disturbed materials were subjected to whole rock analysis, static tests and
shake flask extraction tests Data from these analyses on waste rock and tailings are shown on
Tables 5 4 5 5 and 5 6

5.3.2.1 Whole Rock Analysis

Analysis bv ICP (Table 5 •i) indicates the mine waste materials contain iron, potassium calcium
sodium, magnesium and aluminum m concentrations that are consistent with the composition or
typical rock forming minerals Metals present in potentially leachable concentrations, in addition
to the above include barium cocoe'-, manganese nickel zinc, lead, chromium and vanadium

The rmne waste materials exhibit increases in the quantities of potentially teachable manganese
molybdenum zinc and chromium Boron, which was not detected in mine waste or hydrothermal
scar samples, is contained in two samples of old tailings collected at the mill site in concentrations
of 225 and 112 mg/kg

5.5.2.2 Field and Static Tests

Waste rock and disturbed materials at all sampling locations were subjected to field paste pH and
TDS tests to assess their current behaviour Field paste pH and TDS test results for all samples
are listed in Table C-2 in Appendix C, and shown on Figure 5 2

The waste rock observed on the surface was classified into three general types Each type is
described below along with the results of field tests
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Mixed volcanic roc.-.s are cc—.sosed of the upper rhyohnc and lower andesitic rocks or"
Ternary age tha: -' ere defined bv Molycorp geologists These materials were derived from
me western side cr eke pit in ^n area that contained the Sulphur Gulch hvdrothermal scar
The majority of tnese mate^ais have been placed m the waste rock disposal areas located
to the north, soutn and west of the pit Mixed volcamcs were placed with other waste
reek t\pes in the m-pit disposal areas

The mixed volcamcs are hignlv fractured and weathered, and contain abundant pynte
Where these rocks were observed, they typically exhibited a paste pH in the range of 2 5
to greater than 6 C, with the majority less than 5 5 Paste extractions typically indicated
a high TDS content Based on these field test results, these materials are undergoing
advanced, biologically cacahzed oxidation and thev contain residual oxidation products
(stored acidity, sulfate and dissolved metals) Their current acid generating behaviour is
believed to have been influenced by the high degree of alteration and mineralization
associated with the development of the Sulphur Gulch hvdrothermal scar

• Black, andesite is presumed to be derived from the lower andesitic series volcamcs of
Tertiary age The black andesite appears to be in fault contact with the highly fractured
and intensely altered Sulphur Gulch scar in the south side of the open pit The black
andesite contains secondary mineralization that includes calcite, fluonte, quartz, chlonte,
pynte and chalcopynte

Where exposed on the surface this material typically exhibits near neutral paste pH and
low paste TDS content Fieid observations and testing indicate that this material is not
currently generating acid

• Ore grade mineralization at Questa is associated with Tertiary aged aplitic and granitic
mtrusi\es (the mine aphte'i Aplite is exposed in the eastern pit wall and the bulk of the
apiite waste rock has been placed in Spring Gulch, Sulphur Gulch, in the in-pit disposal
areas, and over the lower tee of the Middle. Sugar Shack South, and Spring and Sulphur
Gulch waste disposal areas as an erosion controlling cover

Where exposed on the sunace this material typically exhibits neutral paste pH and low
paste TDS content Field tests and observations indicate that the aphte exposed on the
surface is not currently generating acid

Static test results conducted on selected waste rock samples are shown in Table 3 5

Aplite (and granite) samples contain between 0 C6 and 061 percent sulfide sulphur (total sulphur
minus unoxidizable sulfate sulphur') The neutralization potential (NP) of aphte is relatively
consistent and varies between 19 55 to 38 83 tons per kiloton (T/KT) The aphte exhibits net
neutralization potentials of between 11 85 and 34 43 T/KT indicating that the apiite is net acid
consuming The average ratio of acid neutralizing to acid generating potential (NP/AP) in apiite
and granite is 3 5 1 Of the samples tested. 3 of 7 had NP/AP ratios greater than 3 1 indicating
low potential for acid generation The remaining 4 samples exhibited NP/AP ratios between 1 1
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2nd 3 1 indicting uncertain ac.^ producing potential (Acid Rock Drainage Technical Guidelines,
1989)

Black andesite samples contain cef-een 0 12 and 0 68 percent sulfide sulphur and exhibit a net acid
neutralizing potential (NNP i e NP-AP) that vanes between 16 28 and 43 93 T/KT Of the
samples tested 5 of 7 had NP/AP ratios greater than 3 1 indicating low acid producing potential
The remaining 2 samples ha-\e NP/AP ratio between 1 1 and 3 1 indicative of uncertain acid
producing potential

Mixed volcanic materials typically contain low neutralizing potential and have a net acid
producing potential as indicated by static tests NNP values range from -27 78 to +24 27 T/KT
Of the 15 samples tested, 10 had NP/AP ratios less than 1 1, indicating high acid generating
potential In the majority or" the samples, the neutralizing potential appears to have been
consumed However, thev contain residual sulfide sulphur at levels sufficient to sustain oxidation
and acid generation for an indefinite and potentially extended period of time

Oiher mine disturbed samples subjected to static testing included development rock from the new
underground mine site, tailings from the old tailings ponds at the mill site and fill materials placed
in the new mine sue foundation

The development rock from the new underground mine has a high field paste pH and low paste
TDS The material tested had an NP/AP ratio of 4 4 1, indicating that it is net acid consuming

Tailings from the old tailings ponds in the mill site, and the old tailings used to construct the mill
site foundation exhibit low paste pH and high paste TDS One of the samples tested had
significant residual oxidizable suihde sulphur content and its neutralizing potential appears to have
been consumed Based on and NP/AP ratio of 0 1, the material exhibits acid generating potential
The resraded mill site fill comoosed of old tailings contains low sulfide sulphur content and
neutralizing potential and exhioits limited acid generating potential

The new mine site foundation area was constructed bv cut and fill methods Much of the material
exposed in the mine site area cut slopes appears to ha\e been altered by local hydrothermal
activity The mine site foundation fill samples exhibited low paste pH and high paste TDS
content Static tests indicate the mine site fill is potentially acid generating

3.5.2.5 Shake Flask Tests

Shake flask test results for selected waste rock and mine disturbed samples are shown in Table 3 6
Primary metals teachable in shake flask tests include aluminum, calcium, iron, manganese copper
and zinc Metals leached in lesser concentrations included cobalt, chromium, molybdenum.
cadmium and lead. Leachable sulfate in mine waste materials ranged from 68 1 to 3940 mg/1 The
presence of teachable metals and sulfate in mine waste rock occurs primarily in the mixed volcanic
waste rock that exhibits low paste pH and high paste TDS content in field tests
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T', picaily, the field tests indicate lc~- TDS content in black andesite and aphte/granite waste rock
Thererore, the potential lor leJchi-"2; o; metals and sulfate from these materials is limited

In comoanson to the teachable rr.erais from hydrothermal scar samples (Table 3 3), shake flask
extracts irom mine waste and hya-ocnermal scars contain a similar group of mecals with similar
ranges in concentration

5.3 I.1 Mine Waste Drainage Chemistry

The quality of seepage and drainage from mine waste and mine disturbed materials is summarized
in Table 1 2 Complete water quaiiiv results are presented in Table Cl, Appendix C

Samples WSl, WS-SS1 and WS-SS2 were collected from temporarily impounded surface water
runorf in areas containing primarily rmxed volcanic waste rock in the Spring and Sulphur Gulch
and Sugar Shack South waste rock disposal areas The samples contained moderate sulfate contents
and somewhat elevated concentrations of aluminum, iron, manganese and zinc

Sample WS-Capl was collected from the base of the western lobe of the Capuhn waste rock
disposal area and is representative of me drainage from the waste rock. Samples WS-GC1 and WS-
GC2 were collected from drainage immediately below the Goathill Gulch waste rock disposal area
These samples contain moderate to hignlv elevated sulfate and dissolved aluminum and manganese
In comparison to concentrations or aluminum and manganese in the drainage from the
hvdrothermal scar area the drainage from the Capulm and Goathill waste rock contains up to an
order of magnitude increase in the concentrations of aluminum and maneaJiese Fluonde analyses

w 0

conducted on selected samples indicates similar concentrations of fluonde can be anticipated in
mine waste and hydrothermal scar seepage

Samole WS-Pitl was collected from hvarothermal scar rubble that occurs in the failed western wall
of the open pit Sample WS-Pitl represents the qualnv of water that is currently draining from
disiuroed acid generating materials in the pit to the underground workings The sample contains
moderate ro high concentrations or salfate, aluminum and iron. and relatively high concentrations
of manganese and zinc

Sample WS-Cap5 represents the cualitv of waste rock drainage that escapes the surface water
imooundments in upper Capuhn Canyon As there are hvdrothermal,scars in the area. the quality
or WS-Cap5 may also be impacted bv hvdrothermal alteration WS-'Cap5 exhibits a reduction in
sulfate and metals concentrations that potentially results from dilution with less affected
groundwater or interaction with soils rock and alluvium in the bed of the creek

Sample \VS-2 was collected from a seep at the mouth of Capuhn Creek at its confluence with the
Red River The quality of WS-2 potentially reflects either further dilution and interaction of
waste rock disposal drainage that bvpasses the seepage collection system in upper Capuhn Canyon.
or hvdrothermal scar impacted drainage Sulfate. aluminum manganese and zinc concentrations
are slightly elevated in WS-2
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The Tierals present in waste roc.< disposal area seepage are also found in seepage from the
*. '• i. ^ *. 0 "

hvdrothermal scar areas Based on .i.ailable data seepage from acid generating waste rock can be
.muc.pated to have higher concentration of sulfate, aluminum, zinc and nickel with respect to
seepage rrom undisturbed scar maier-als Fluonde analyses conducted on selected samples indicates
similar concentrations of fluonde cccur in mine waste and hvdrothermal scar seepage The metals
contained in trace concentration in "vasre rock seepage (Cd, Cr, Co Cu and Pb) are present at
similar levels in hydrothermal scar seepage Only iron exhibits a concentration that on average,
is greater in the seepage from hvarcthermal scars, however, additional testing would be reauired
to connrm this obsep/auon

Much of the waste rock from which acidic fluids are currently draining is derived from the
Sulphur Gulch hydrothermal scar and therefore, it would be anticipated to have similar drainage
composition In the mine area, the increase in the concentration of aluminum, manganese and
zinc can be attributed to the physical condition of the waste rock Oxidation of sulfides contained
in the m-place hvdrothermal scar is limited to near surface zones and areas where erosion and
weathering processes have resulted in exposure of the near surface rock to oxidizing conditions
In contrast, the large dumps of waste rock have been rubblized by blasting, excavation and
disposal practices The conditions required for advanced rates of oxidization and acid generation,
and the hydraulic properties requires for A-RD migration (infiltration and permeability) have been
enhanced The minerals within tne waste rock and hydrothermal scar that liberate dissolved
metals, either through oxidation or through dissolution in acidic drainage, are more readilv
available within the waste rock due to mining disturbance and the increased exposure of fresh
sulfides

^

5.5.5 Rock. Soil, Alluvium and Colluvium from Other Areas

5.5 5 1 Field Tests

Samples of rock soils, colluvium and alluvium from areas outside the mine disturbance and
hvarothermal scars were suojectea to field piste pH and TDS testing, and shake flask extraction
tests S-implmg locations are shown on Figure 5 5 Results ot field tests are shown on Table 5 7
Shake flask test results are contained in Table 5 8

The alluvium samples 10 and 75 were collected from alluvial mud flow debris in Capulin Canvon
The'1' have potentially been impacted bv both drainage from hvdrothermal scar areas and seepage
from the Capulin waste rock disposal area They exhibit low paste pH, however, as the paste
TDS content is also low, these materials do appear to be, of themselves, acid generating

Rock soil and colluvium samples collected in Capulin Canvon outside the alluvial stream bed
zone rvpicallv exhibit near neutral paste pH and low paste TDS content Test results for samples
15, 14, 22 and 68 do not indicate acid generating conditions and as paste TDS is relatively low,
the dissolved metals contribution 01 these materials to surface water and groundwater is anticipated
to be low in comparison to hvarothermal scar and mine waste materials that exhibit acid
generating behaviour
0 ^
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Samples 45 and 44 were coilecreQ r.-om rock outcrops above the mine disturbed area in Blind
Gulch ;md Spring Gulch These -iatenals are also u larfected bv significant hydrothermal
alteration Thev exhibit neutral piste pH and low paste TDS content These conditions do not
indicate acid generating benaviour cr significant dissolved metals contributions to surface watertor o-rounawaier

•-3

Samples HC-4, 5, 6 and 7 were collected in the Hansen Creek area Sample HC-4 was collected
from a soil/rock subcroppmg aGiacent to the Hansen Creek drainage The material exhibits
neutral paste pH and low paste TDS

Samples HC-5, 6 and 7 were collected from alluvial mudflow debris derived from the
hydrothermal scar m upper Hansen Creek The paste pH of the alluvium is low and paste TDS
is high in comparison to other mmenals collected outside the mine or hvdrothermal scar areas
As the meral contents measured in snake flask tests is low (Section 3 5 3 2 ) , the TDS content of
the soils is anticipated to reflect hign sulfate concentration Based on visual examination, these
materials are not believed to possess significant residual acid generating potential as they have
undergone extensive weathering

Several samples of river alluvium at active seeps, and mudflow deposits m the vicinity of the seeps,
were collected near the Red River aaiacent to the mine site The paste pH and TDS content of
the river alluvium samples collected in seepage path reflects the quality of the seepage water The
mudflow deposits exhibit variable paste pH while TDS content is low The conditions suggest
that the mudflow debris does not possess significant acid generating potential

5 5.5.2 Shake Flask Tests

Shake flask test results for soils, rcc.< and colluvium samples obtained outside mine disturbance
areas are contained in Table 5 8 Most of the samples of mine-unaffected materials contain minor
amounts of leachable calcium, iron copper, zinc, manganese and aluminum Calcium and
aluminum appear to occur in some^ nat anomalous concentrations in Hansen Creek samples HC-5
6 and ~, however, the concentrations are low Test results indicate that the contribution of
dissolved metals trom these materials to surface water or groundwarer would be minimal

Leachable sulfate concentration in mine area soils, rock, alluvium and colluvium vanes between
6 2 and 581 mg/1, indicating that the undisturbed surficial materials in the mine area potentially
contribute sulfate to surface water runoff and groundwater The average sulfate concentration in
mine area undisturbed material shaKe flask extracts was 86 8 mg/1

5 5.5 5 Drainage Quality from Unaffected Areas

Water sample WS-Cap 2, was collected from a small tributary to Capuhn Creek in an area
undisturbed bv rmmng activity or development of hydrothermal scar This sample had neutral
pH. contained trace concentrations of iron and zmc, and 42 mg/1 calcium. The sulfate content
of the sample was 140 mg/1 (Table C-l. Appendix C)
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3 3.5.4 Acidity Attenuation Capacity of Soils and Alluvium

Selected samples or alluvial material :.'oci the area or spr r>gs and seeps located beneath the waste
rock disposal areas were subjected :o tit.-ation testing to cetermme their potential to attenuate or
neutralize acidity Titration test caia is shown in Table 5 9 and illustrated in Figure 5 4

Titration test results indicate that me alluvial materials i"i and adjacent to the sonng and seepage
flow paths below the Middle and Sugar Shack waste rcr.; disposal areas have limited potential to
attenuate the acidity in seepage water

Carbonates (calcite, sidente or masnesite etc) that can modify or burfer seepage to near neutral
pH have been consumed Minor capacity to buffer seepage to a pH in the range of 3 7 to 4 5 is
indicated This capacity is assumed to be provided by aluminum and iron hydroxides
Additional but limited capacity to buffer seepage in the range of 20 is provided bv
alummosihcates
In general, the neutralization potential of the alluvial materials adjacent to the Red River has been
consumed and their ability to provide sustained acidity attenuation capacity is limited

3.4 Discussion of Test Findings

3.4.1 Current State of Acid Generation

3 4.1.1 Waste Rock Disposal Areas

Although acid generation is occurring at the site it appears to be limited mainly to materials
derived from waste rock obtained in or near the Sulphur Gulch hvdrothermal scar and. to a lesser
extent from the cut and fill materials at the new mill site This material is t-pically of mixed
andesitic and rhvolitic composition Field paste pH in t-.e mixed volcanic waste rock is typically
in the range of 3 5 or less indicating advanced bactenallv accelerated oxidation As a group, static
tests indicate low or consumed neutralizing potential The mixed \olcamcs were derived from
highly altered, highly fractured rocx ;md their potential to generate acid has been influenced bv
geologic conditions created prior to mining These materials have probably been exposed to
oxidizing conditions over geologic time as a result of the history of structural disturbances
(faulting and brecciation) and alteration to which thev have been exposed.

Currently, acid generating conditions appear to be well advanced in the Blind Gulch. Capulin,
Goaihill, Sugar Shack South, Sugar Shack West, and Middle waste rock disposal areas Lesser
amounts of mixed volcanic waste rock have been placed in the in-pit and Spring and Sulphur
Gulch waste rock disposal areas Acid generation also appears to be occurring at these locations

Black andesite from the southern pit area and aplite from the eastern side of the pit were not
significantly affected bv hvdrothermal scar development in Sulphur Gulch Black andesite has
been placed with aplite and granite in Spring Gulch, in the in-pit disposal areas, and as an erosion
controlling armor on the lower races of the Sugar Shack South, Middle and Spring and Sulphur
Gulch waste rock disposal areas Field tests indicate neutral conditions and low paste TDS
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content These materials exhibit ^. average net acid neutralizing potential The average NP/AP
ratio for black andesite and aphte'granite exceed 5 1, indicating low acid orcducing potential

3.4 1.2 Open Pit

The western wall of the open pit n-Lne is composed of up to 2CO feet of rubblized failed wall rock
that has been affected by hvdrotnermal scar development in Sulphur Gulch This material is
currently acid generating

Other exposed pit wall materials are composed of black andesite and aphte The black andesite
exposed in the pit wall exhibits zones of oxidation that appear to be fracture controlled The
oxidation of black andesite in the exposed pit wall areas is probably a result of natural oxidation
that has occurred over geologic time at a slow rate within the fractures transporting oxidizing
solutions (containing ferric iron a strong oxidant) from oxidizing surficial materials

The aphtic and granitic materials exposed in the northeast and eastern pit walls do not exhibit
oxidizing or acid generating conditions

3.4.1.5 Underground Mine Workings

Seeoage entering at the ICCC-foot station of the decline and draining to the underground workings
contains elevated metal concentrations that suggest the overlying scar zones and waste dumps are
the seeoase source Inflows throusn the caved area in Goathill Canvon contain low pH and high

J. 0 " i 0

metal content and are water denvea from A-RD from the Capulm and Goathill waste rock disoosal
areas Despite inflows of low pH water to tne underground mine workings, the mine water
qualitv data collected by Molvcor? indicates that the underground mine water exists at near
neutral conditions and is of relatneiv good aualitv Dissolved metal concentrations are low and
suirnte concentration is moderate This indicates that extensive neutralization of acidic drainage,
ana possibly sulfate reduction, is occurring in the underground workings

3 4 2 Potential For Future Acid Generation

3.4.2.1 Waste Rock Disposal Areas

Testing completed to date shows an excess of alkahnitv over acid generating potential and no
observed acidic paste pH values Thus, black andesite and aplite/gramte are anticipated not to
generate acidity in the future unless thev are subjected to an external source of acidity, sucn as
drainage from acid generating waste rock, that would remove the reserve alkalinity Slow but
continued oxidization of the sulfiaes in this waste rock will contribute moderate levels of sulfare
to drainage

Where these materials have been intermingled with mixed volcanic waste rock in the in-pit
disposal areas, the mixture mav be acid generating Thev are the onlv materials exposed on the
surface of waste dumps in Spring Gulch and in the eastern portion of the Spring and Sulphur
Gulch waste rock disposal area If the rock exposed on the surface of the Spring Gulch and Spring
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anc Sulphur Gulch waste rock Gisposai -̂eas is represent^ive of subsurface coir.cosition, future
acid generation is not anticipated in these areas

~/
The black andesite and aplite placed to armor the waste rock disposal areas is also not anticipated
to generate acid in the future

^ •

While the neutralizing potential or the mixed volcanic rocks has been, for the most pan,
consJmed, this material contains sdnic»ent residual oxidizable suihde content to continue
generating acid for an indefinite ana potentially extended period of time

5.4.2.2 Open Pit

The rate of oxidation of black andesite and aplite exposed in the pit walls is slow and is not
anticipated to reach a level that would significantly increase the sulfate and metal loading to the
pit water that drains to the underground mine workings

The rubblized hydrothermal scar material that comprises the failure zone in the western pit area
can be anticipated to continue generating acid for an extended and indefinite period of time The
quality of drainage from the failed scar area is currently of better quality than drainage from the
Caouhn and Goathill waste rock disposal areas The concentration of sulfate and metals in
drainage from this area can be expected to increase with time as the oxidizing conditions in the
failed mass matures

Several of the waste rock piles placed in the m-pit "^aste disposal area are exhibiting acid
generating conditions The maximum rate of acid generation may not yet ha\e been reached in
these relatively young deposits Thererore, the concentration of sulfate and metals in runoff and
seepage reporting to the pit ana the underground workings could potentially increase with time

The undisturbed portions of the hvarothermal scar located in upper Sulphur Gulch will continue
to oro\ide poor quality seepage and -unorf to the open pit and underground mine workings at
concentrations characteristic or mature ac^d generation conditions The rate or sulfate and metal
loading from the Sulphur Gulcn hvdrothermal scar is not anticipated to increase unless additional
disturbance occurs in the scar

5.4.2.3 Underground Mine

The flow of water discharged from tne seepage collection system in Caoulm Canyon to Goathill
Gulch, as measured by Molvcorp. \anes between 25 and 75 gpm (during snowmelt) and averages
approximately 35 gpm Vail (1993) estimates that the seepage and runoff rates from Goathill
Canyon are slightly greater than the borehole discharge Therefore, caved area inflows to the new
underground mine average app'-oximatelv 70 gpm Based on historic dewarenng rates of 225 and
30 gpm. respectively, in the new and old underground mine workings, the total inflow to the
underground mine is estimated to be in excess of 300 gpm A significant portion of the inflow
to the new rmne is poor quality mine waste and hvdrotnermal scar impacted drainage with low
pH and high concentrations 01 aluminum, iron, manganese, zinc, sulfate and fluonde
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Des^.re the high inflow rate of poor auahtv drainage, the mine water pumoea from the decline
exhioits near neutral pH conditions and contains relatively low concentrations of dissolved metais
The.-erore, the mine wall rock, and the rubble in the caved area, provide a source of alkalinity that
mamt-uns rmne water quality throusn buffering and subsequent precipitation of metals The
extent of the source of alkalinity in mine and caved area wall rocks, and the potential for future
and continued maintenance of rmne wacer quality are unknown at present The potential exists
for concentrations of sulfate and metals in the mine water to increase in the future, when tne
available alkalinity is exhausted

3.4.5 Future Mine Waste Drainage Water Quality

The cuality of the drainage from the "old" acid generating rock in Capulm Canyon is currently
the most representative indication of the quality of drainage from similar acid generating sources
in the future The reasons to support this assumption include

• The Capulm waste rock disposal area was developed early in the life of open pit mine
Molycorp aerial photographs indicate that the waste rock disposal areas in Capuhn and
Goathill Gulches were already well developed in 1969 The materials placed therein have
been exposed to oxidizing conditions for in excess of 25 years

• The majority of static tests conducted on the mixed volcanic rocks derived from the
Sulphur Gulch scar area, such as those placed in the Capulm waste rock disposal area,
indicate that much of the neutralization potential of this material has been consumed
Therefore, the pH of the drainage is not anticipated to decrease significantly and the
material is oxidizing and generating acid at a rate that is uncontrolled by factors other than
the availability of air and water that is required to sustain oxidation and acid generation

• The means of flushing of ovidation reaction products and dissolved metals from the waste
rock to the receiving environment has been established over a period of 25 years The
waste rock disposal area is conside'-ed to be in equilibrium with respect to the flux of
oxygen and water that sustains oxidation and transports oxidation reaction products from
the waste rock Given the iengin of time that ARD has occurred in Capuhn C-mvon it
is anticipated that the neutralizing potential and attenuation capacity of the migration
pathways are fully consumed

• Static tests and field obser-ations [indicate that the mixed volcanic waste rock contains
sufficient acid producing potential' to continue oxidation and acid generation for an
indefinite period of time. tUerefore I the acid generating process is unhindered bv lack of
oxidizable materials

i' ii
Drainage from the Capulm waste rock disposal area, as measured in October 1994, contains
12,7CO mg/1 sulfate, 59 5 mg/1 fluonde. 1,500 mg/1 total aluminum, 848 mg/1 total iron, 787 mg/1
total manganese. 152 mg/1 total zinc 15 9 mg/1 total copper and 445 mg/1 total calcium
Constituents in concentrations of uo to a few milligrams per litre include cadmium, cobalt and
chromium. The drainage pH in October 1994 was 2 58
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The sulfate and metal concentrations measured bv SRK in October 1994 are representative of near
base flow conditions The sulfate and metal concentrations can be expected to increase if any
remaining neutralizing potential is consumed, or the waste material is disturbed to alter the flow-
paths within the waste The flux of metals and sulfate trom the waste rock disposal area would
increase following the spring thaw when the waste rock disposal area experiences flushing

5.4 4 Quality of Springs and Seeps Discharging to the Red River

The quality of springs and seeps currently discharging to the Red River adjacent to the mine area
indicates impact from sources that potentially include drainage from mine waste and hydrothermal
scar sources The seeps at Capuhn Canyon appear to be impacted by historic hydrorhermal
drainage as well as mine waste drainage that occurred prior to the construction of the seepage
collection system in upper Capuhn Canyon in 1992

At present, the relative contributions of natural hydrothermal scar and mine waste drainage
sources in other seeps and springs located between the mouths of Capuhn Canvon and Sulphur
Gulch are unknown Spring and seep water quality does not exhibit a signature that could be
positively assigned to either source

Field and static tests conducted on the mixed volcanic waste rock placed in the Middle, Sugar
Shack South and Spring and Sulphur Gulch waste rock disposal areas indicate that acid generation
is occurring and shake flask testing indicates that these materials contain leachable aluminum,
copper, iron, manganese and zinc CUer time, ongoing acid generation in the waste rock disposalr * w ^ o o ^

areas adjacent to the Red River, and the consumption or the neutralizing potential of the waste
rock and consumption of the remaining attenuation capacity in the alluvium in seepage flow paths
has the potential to increase sulfate and metal loads in local springs and seeps Seepage of water
impacted bv the hydrothermal scars that underlie the waste rock disposal areas will likelv
continue.
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4.0 SUMMARY AND CONCLUSIONS

4.1 Geochemical Properties

4.1.1 Hydrothermal Scars

Samnies of hydrothermal scar material collected in and adjacent to the mine site are indicated bv
static resting to possess significant ac.a generating potential and by field testing to have acidic paste
pH ar-a high conductivity, indicative of a high soluble salt load The hydrothermal scars produce
surface runoff and drainage that is of low pH and contains elevated concentrations of sulfate,
fluonae aluminum, copper, iron manganese and zinc Metals that occur in the drainage and
runon from hydrothermal scars include cadmium, cobalt chromium and nickel Shake flask
extraction tests indicate a similar suite of leachable metals exists in hydrothermal scar solid
samples

4.1 2 -Mine Waste Materials

4.1.2.1 Waste Rock

4.1.2.1.1 Mixed Volcanic Waste Rock

The waste rock in the various waste rock dumps exhibit variable geochemical properties that are
relatea to waste rock type and source

Field and static testing indicates acid generating potential, and current acid generation in mixed
volcanic waste rock excavated from me area of the Sulphur Gulch hydrothermal scar zone during
open pit mining operations This material was located in the western portion of the pit and
remains exposed in the west pit wall The mixed volcanic waste rock forms the majority of the
waste rock placed in the waste rocx disposal areas located north, west and south of the open pit

<:<^oJ^ <^r\ ^o-w^UA fl-J-lok- ^__
The r"—\ed volcanic waste rock exhibits drainage chemistry and leachable merits content that are
similar in composition to that of tne hvdrothermal scars As the mixed volcanic waste rock and
hydrotnermal scars were subjected to similar geologic processes, the similantv in geochemical
properties are anticipated

The concentration of sulfate and cosper, manganese and zinc in drainage derived from the mixed
volcanic waste rock is, on average, somewhat elevated with respect to the drainage from
hydromermal scars This is a result of the high degree of disturbance associated with blasting,
excavation and disposal of waste roc.^. that results in favorable conditions for oxidation and ARD
generation
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4.1.2.1.2 Black Andesite and Aplite/Granite Waste Rock
«

Blac-< andesite and aphte/granite form the remainder or the waste rock produced aurm0' ooen pit^ ^ -• 5 i. t.

min-ng operations These matenals were derived from the south and east sides of the open pit
where hydrothermal scar has not been developed These materials -/ere placed 25 an armoring
co\er on the Sugar Shack South, Middle and Spring and Sulphur Gulcn waste rocd disposal are-u;
Portions of this material were placed with mixed volcanic waste rocK in the m-pit waste rock
disposal areas and these materials appear to be the only waste rock r-pe placed in Spring Gulch
and the eastern portion of the Spring and Sulphur Gulch waste rock disposal areas

Field paste tests indicate that these materials do not nowgenerate acid and static tests indicate they
have a low potential to develop acidic conditions In addition, field tests showed low paste TDS
content in black andesite and aphte/gramte waste rock Therefore, these matenals have limited
potential for leaching of sulfate and metals

4.1.2.1.5 Other Mine Waste

Other mine waste materials include development rock from the old and new underground mine
workings, mine site fill materials, and relic tailings from the old underground mining operation

Field and static testing of development rock from the old and new underground workings
indicates low potential for acid generation Field tests indicate low paste TDS content and limited
potential for leaching of metals and sulfate

The new mine site area was developed bv cut and fill methods The exposed cut slopes in the
mine site indicate that a portion of the fill was derived from areas affected by hvdrothermal scar
de\ e'opment Based on held tests, portions of the fill currently exhibit acid generating behaviour
and me potential for leaching of metals and sulfate

The relic tailings from the old underground mining operation were placed at the site of the
existing mill A portion of the relic tailings were used to regrade the mill site prior to facilitv
construction Field and laboratory testing of relic tailings indicates current acid generating
beha". lour and the potential for leaching of metals and sulfate

4 2 Sources of Sulfate and Metals Loads to the Red River

4.2.1 Hydrothermal Scars

The hvdrothermal scars in the region represent a mature source of sulfate and merals loads to
surface water and groundwater The oxidation of the scars has been occurring over geologic time
and the aciditv and metal attenuating capacity or the seepage and flow paths from areas of
hydrothermal scar to the river are depleted The scars are highly erodible Therefore the
potential for oxidation in hvdrothermal scar areas remains relatively constant as surficial matenals
are removed bv erosion, and underlying, unoxidized materials are exposed to oxidizing conditions
The rare of sulfate and metal loading from hydrothermal scars is influenced onlv by short and
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Ions :erm changes in climatic conditions that control the rates of erosion and the quantity of
runor: and seepage from hydrothermal scar areas

Outs.de the nune area hydrothermal scars continue to contribute sulfate ana metal loads to the
Red P^ver as they have over geolog'c time Within the mine area, the maionty of seepage and
runorr from areas affected by hydrotfaermal alteration is collected in the underground mine The
scar imoacted drainage and runoff collected in the underground mine is now oemg pumped to the
tailings impoundment west of the town of Questa to dewater the underground mine Therefore,
the seepage and runoff from scar areas collected in the mine has no impact on tee quality or water
in the Red River

In the mine area. drainage from se\eral areas of hydrothermal scar are not collected in the
underground mine and may still contribute to the sulfate and metals concentrations in the Red
River Hydrothermal scars occur under a cover of waste rock in the Sugar Shack South, Middle
and Snnng and Sulphur Gulch waste rock disposal areas While surface runoff and sediment
generation from these areas are controlled by Molvcorp's surface water management facilities the
subsurface flow paths from these areas have not been substantially altered by the mining
operation Hydrothermal scars also occur adjacent to the Red River in the area between the mine
site and the mouth of Capulm Canyon The potential for the contribution of sulfate and metal
loads from these sources has not been reduced or increased by the mining operation

4.2.2 Mine Waste Materials

The drainage and runoff from waste rock placed in the m-pit waste rock disposal areas is currently
collected in the open pit and drains to the new underground mine, and has no impact on the
quaht"- of water in the Red River

At several locations, the potential ror contributions of sulfate and metals from mine waste to the
Red Rner exists

Seepage from the Capulm waste rock disposal together with seepage and runoff affected by
hydrothermal scars located in Capulin Canyon potentially migrates down Capulm Canyon as
subsurface flow

Subsurface seepage from the new mine site. the mill site and the Sugar Shack South, Middle and
Spring and Sulphur Gulch waste rock disposal areas are currently not controlled by Molvcorp s
seepage collection systems Acid generating materials in these areas have the potential to
contribute sulfate and metals loads to the Red River

In contrast to the hvdrothermal scars, the mine waste at Questa represents a new source of sulfate
and meral loads Testing of the alluvial and colluvial materials located below the waste rock0

disposal areas adjacent to the Red River indicates a limited but measurable ability for attenuation
of acidity Therefore contaminated mine waste drainage may still be buffered along the seepage
path to the Red River and the current water quality as indicated by springs and seeps mav not
represent mine waste drainage quality The location of the contaminant fronts of seepage plumes
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1 from these areas is currently unknown Moreover, since the chemistry of the hvdrothermal scar
) and mine waste impacted drainage is similar in compos.:ion, the relative contributions or these

S^ sources cannot be identified
i ^-

4.5 Long Term Climatic Effects on Water Quality

j As previously mentioned, the hydrothermal scars in the region represent a mature and relatively
constant source of sulfate and metal loads to regional and local surface water and groundwater
resources However, these sources are influenced bv climatic conditions and during extended
periods of above average precipitation, loading from these sources can be anticipated to increase
as a result of increased erosion, runoff and infiltration Conversely a reduced loading is expected
during periods of prolonged drought

From 1961 to 1991, the average annual discharge at the Questa gaging station was 40 4 cfs This
period spans the life of the open pit and new underground mining operations at Questa when
water was diverted for mill use In the period between 1961 and 1978, average annual discharge
at the Questa gaging station was 35 1 cfs while from 1978 to 1993, the average annual discharge
was 52 2 cfs These large changes m average flow rates are expected to have associated substantial
erosion and seepage from scar material, resulting in large natural fluctuations in the mean annual
contaminant loading to the Red River

Because of the change in climatic conditions the "background" water quality data from 1965 mav
not be representative of that for 1993 Indeed it mav be anticipated that the average natural
contaminant loads to the Red River in the first half of the 1990's would be substantially greater
than me average loading experienced in the first half of the 1960'so o *.
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50 RECOMMENDATIONS FOR NEXT PHASE OF INVESTIGATION AND
CHARACTERIZATION

5.1 Requirements for Additional Investigation and Characterization

This initial mine waste rock investigation and characterization has served to identify the current
and potential sources of the contaminant drainage to the Red River It has been established that
contaminant sources exist both as exposed sulfinc rocks in the waste rock dumps and ooen pit
This investigation focused mamlv on the identification and qualitative characterization of these
sources and the contaminant migratory routes to the Red River A relatively good understanding
of the qualitative characteristics has been developed for

• The locations from which contaminated drainage is originating for both natural and mine
induced drainage,

• the current quality of the pore water in these sources,
• the lithological and geochemical characteristics of the rock from which the contaminants

originate,
• the surface flow and seepage pathways along which the contaminated drainage migrates,
• the physical and geochemical controls along the migratory routes, and
• the quality of surface and ground water discharges to the Red River and the contaminant

loads in the Red River

In the next phase, investigation of mine waste rock should attempt to extend this qualitative
understanding to be more quantitative in regard to the characterization of the rock contaminant
flow paths, and to both current and long term contaminant load generation and migration
Aspects to be investigated and characterized mav be divided into four groups

D The definition of the quantities and distribution of ARD characteristics of waste rock
in the various dumps ana portions of dumps, construction embankments and rock cuts
on the mine disturbed site This investigation should extend the current surficial
survev to define conditions at depth within the deposits. This quantification and
extension will be based on a detailed review of the mine plans and dump development
records, additional surficial surveying and limited drilling to determine the rock
characteristics at depth

n) The definition of the conditions other than rock characteristics controlling acid
generation in the waste piles This includes determining water and oxvgen entrv and
distribution, and temperature conditions in the waste rock piles

An understanding of the oxvgen distribution in the piles indicates the zones where
acid generation is occurring or is inhibited It provides an understanding of the likelv
long term conditions which will control acid generation both without and with the
addition of oxvgen entrv control measures such as covers

Aoru 27, W 5 ' ' S R i k . i'roieci No J92C6
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Moisture content distributions are needed to understand the field capacity of the waste
rock and the time required for dumps to become wetted to the extent that thev -ield
seepage, as well as the factors controlling seepage in the piles

Temperature profiles indicate where exothermic acid generation reactions are
occurring, the temperature controls on bacterial oxidation in the dumps and the
thermal convective forces that draw oxygen into the dumps (an important mechanism
in the high rock dumps at Questa)

The data required for this characterization is obtained from a combination of drilling,
sampling and testing, and drill hole instrumentation and monitoring

in) The kinetic behaviour of the various waste rock types Quantification of the rates or
oxidation and the definition of precise evolutionary stages of ARD development allows
a better interpretation of the field observations and the modelling of long term
behaviour of dumps under both controlled (remediated) and uncontrolled (no
remediation) conditions This requires laboratory kinetic testing of selected
representative samples as well as a correlation between laboratory observed behaviour
and field observed conditions

iv) The detailed contaminant yield behaviour and load balance from a natural scar affected
area such as the Hansen Creek drainage Detailed characterization of the scars as well
as the rest of the drainage basin, together with detailed monitoring of the contaminant
load yielded to the Reo. River by both surface and ground water pathways will allow
the natural loading from hydrothermallv altered areas to be quantified and modelled
These results could then be extended to the modelling and estimation of natural (or
pre-mining) contaminant load yield from the mine disturbed areas

The recommended investigation and characterization studies appropriate for the next srage or
waste rock characterization at the Questa mine are described in the following sub-sections

5.2 Waste Rock Quantifications and Characterization

Spring Gulch Waste Rock

Based on surface exposures, the maiontv of waste rock placed in the Spring Gulch waste rock
disposal area appears to be black andesite and aplite with low ARD potential Thus, no ARD
mitigation measures should be required in this area This potential should be verified based on
detailed rock characterization from surface survevs, mine waste rock records and, if necessary
drilling to verify the nature of underlying deposits waste rock

April -7, 1 9 9 5 " " " — i i < A . Project No i.92Co
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Other Waste Rock Dumps

99 Detailed zones of different rock characteristics should be established from a detailed review of
mine and waste rock development, together with more detailed surface surveys, and limited
drilling and sampling in areas where uncertainty as to underlying rock types exist

Drilling is best performed bv a Becker Hammer type drill which uses air as the drillino- fluid
(avoiding the flushing out of oxidation products) and which minimizes the rock breakage (hence
the exposure of fresh alkali which changes the geochemical characteristics of the samole) The one
limitation of this type of drilling is that the depths of penetration may be limited to 100 to 150
ft

Drilling should be extended into the underlying scar zones where possible to allow
characterization of the underlying scar materials and conditions

Samples should be selected from representative rock tvpes and subject to the same range of static
evaluation tests as were performed for this initial characterization study Additional sampling and
testing should be performed to define the geotechmcal properties of the rock waste such as, grain
size distribution slaking characteristics, shear strength, field moisture content, infiltration and
permeability characteristics These properties will be required for the evaluation of long term
behaviour, with and without ARD remediation

5 5 Quantification and Characterization of ARD Conditions

The conditions which control oxidation and ARD migration in the waste dumos can only be
investigated bv drilling, instrumentation and monitoring The drill holes used for such
determinations can be combined with those used in 5 2 above The instrumented holes would be
located such as to determine the distribution of the ARD control conditions in a few select dump
zones (two or three locations with 2 to 5 holes each)

During drilling or the holes samples of waste rock will be taken to investigate current oxidation.
acid product storage and moisture migration variation with depth The holes would be
instrumented with a water sampling siandpipe at its base and strings of thermistors and pore gas
sampling tubes The pore gas sampling tubes will allow the determination of oxvgen and carbon
dioxide concentrations in the pore gas. and thus the oxidation conditions along the profile of the
drill hole

5.4 Characterization and Modelling of ARD Kinetics

ARD kinetics for the various rock types will be determined by NAG (net acid generation) and
humidity column tests The number of such columns will be limited since much kinetic
behaviour and data can be deducted from the field observations.

The data from both this task and previous task will be used to develop a conceptual model of
dump behaviour which can be used for long term prediction of ARD evolution from dumps under

Aoru -7 1 9 9 5 ^ K x Project .\o ^92C6
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] both controlled and uncontrolled (remediated and unremediated) conditions. This will allow the
J ^^ cost enecriveness of any feasible remediation options to be evaluated and compared

] 5.5 Quantification and Characterization of Natural ARD Contaminant Generation

1

J

]

I

3

Characterization of Hansen Creek drainage

A detailed geochermcal survey should be made of the entire Hansen Creek drainage using the same
techniques as for this studv In addition, regular sampling should be made of the surface drainage
flows within the drainage and of discharges to Red River to characterize both its contaminant
concentrations and flow quantity throughout the year An estimate should be made or
groundwater flow contribution seasonally Based on these results, a model of the contaminant
loads and drainage from the Hansen Creek drainage area can be developed

The effect of seasonal and long term weather effects, mainly precipitation, erosion and
weathering/oxidation rates must be considered in the extension of this model to described seasonal
and long term contaminant yields

Mine Site Area Characterization

j The same characterization should be made of the undisturbed areas of the mine site The pre-
1 mining conditions should be estimated in order to develop a pre-mme characterization of all the

_ individual drainages which are impacted by the mine site Based on these results, models or

S ^f contaminant loads and drainage from the individual drainages can be developed. These individual
models can be calibrated against the results of the Hansen Creek model These can then be
combined to represent the interaction that has resulted from the mine development This will

| allow the modelling and contaminant load estimation of the "natural components" or
fl contamination flow in the current site water contaminant balance This model would then be

used to estimate the reduction in "natural contaminant load" resulting from the mine water
1 control measures Comparison or the current contaminant loads and the estimated pre-mimng or"
- remeaiation to be evaluated

I
1
1
1
i
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1 . 3 3
<C.;0
0..52

11 3

3 . . 5 4 5

2 . 7 6
1 1 s

349
<0.25

:02C

<0.:5
6 . 2 6
23. =

<lCi
< 1 . 3

•i3
< O . C 7 5

— t

l.c
0 . 6 4

< 1 . 5
<0.050
-<0 .5J

< 0 . 1 5
132

ility - 1C

WS-GC1

12300
2 .69

12200
< 1 . 0

1 1 1 0 0

1850
< 1 . 0
< 1 . 0

<0.050
0 . 4 5

1 . 1 9
<0.50

0 .585
4 1 8

• 3 . 4 9 5

4 . 4 5
1 0 . 1

493
<0.25
1 . 3 3

1080
612

< 0 . 1 5
- . 4 3
12. 1

<10
< 1 . 0

<0.075
15

1 .29
<0.50

<1.5
<0.050

<0.50

<0.15
127

? Data

-S-GC2 ^

4600
2 . S 3

3150
< 1 . 0

4220

522
<0.20
0.21

3 .623
3 . 1 1 9

".. 33
<0 .10

3 . 1 4 8
178

3 . 2 4 2

1 .23
2 . 9 4

290
1 . 0 4

0 .393

295
171

<0.030
2 . 5 6
1 4 . 4

1 0 . 4
<0 .20
75 .8

<J .015
4 .3

0.56
0.22
<0.30

0.052
<0.10

0.125
3 3 . 4

paga 1 - o f 6—

^

•1S-GC2

4630
2.33

4 1 1 0
<1 .0

2910

248
<0.20
<0.20

0.224
0.065

<0 .10
<0 .10

0.034
104

0.066

0 . 3 1 4
7.25

966
0 .437
0 . 1 0 6

4 4 . 5
4 3 . 9

0.079
0 . 6 4 5

6.35

1 1 . 1
<0.20
25.2

<0 .015
9

0.799
<0.10
<0.30

0 .044
<0.10

0.03
1 1 . 9



TABLS Cl
Quests Mine Water Quality - ICP Data

«•

1

1

1

1

1

1

1
,•
1

1

•

1

1

D-ss:-/ea Ma

Al—'-num
Am:-~iony
^rse'^ic
2a;--~i
2er.-lii^i

OlS-JCh

Bor=-
CaGJ'—uJ'l

Ca^:-^ia
Chrc-u-mn

Ccca-c
Cocper
Ir=-
Leac

^agr-esiun
Mancanese
Moi,=aenun
Nic-ei
Phcssnor-s

Potassium
Selen-^-m
Sii-==n
Sli.er
SoG-—n

St:----:iu-i
Tha-.-i'JJn
Tl-

TL.ncs^en

Vanacium
Sine

•Ca-s
D-A1
D-Sb
3-^s

2-2e

3-51
2-3
3-Cd
;-Ca
3-Cr

;-Co
D-Cn
"'— S'0

3-1^.

3-Mg

3-Mn
S-'-'o
3-''Il
C-?

D--;
D-3e
=-Sl
D-^g
3-'ia

•^-;,

3-T1
D-Sn

3-rt

D-v
S-Zn

•<S-- ,?S-2

1 6 4 135
<0 20 <0 20
<2 23 <0 2:'

<: ^:: <J Cl;
: :;-, 0 01S

: 22 3 11
<0 1 3 <0 10

C :12 0 015

C :5; <0 015

- :: C .36
: :6 0 823
- :7 2 SS

<: ';;3 <G 050
'. 1.3 3 067

""= ^ G 7

-~ 5 -6
0 ::C ^0 030

- "^ : :65
( ^ - ^ • ' 0 2 3

<2 : 2 - 1
<: 2; <0 20
- -; 26 9

<:; 0-5 <0 3 1 5
— — » «J —

- -; ^ ^35

0 -: <0 1 0
<d :3 <0 20

<: :-: <0 0 1 0
<0 -: <0 10

<: :20 <0 030
- 5 6 - 1 1 6

i f S ""' —d3 — 1

1230
<1 0
<- 3

<C :30

" •5

<0 50
J -i2

.:9
C -;4

-t
- 2 7

:26
<C 25

1 3 1 0
~~;~i

<0 15
^ ^-0

22 6

<10
<- 0

42 5
<0 C75

23

; 2

0 64
<- 5

<0 :50
<J 50

<0 -5
120

i

,/S-GCl

1 8 5 0
<! 0
<! 0

<0 050
0 44

1 19
<0 50

0 585
4 1 6

0 4 8 5

4 42
10

490
<0 25
1 33

1070
612

<0 15
9 58
11 6

<10
<1 0

51 9
<0 075

15

i 26
<0 50
<! 5

<0 050
<0 50

<0 15
127

,;S-C

<
<

<0
0.

0
<

0

0

1
2

<0
0.

<0
^
£.

<0.20
]

<0

3
0
<

<0
<0 10

<0
32 1

;C2

434
:0 20
0 20

010
109

29
0 10
148
173
106

15
55
66
050

532

265
160
.030

44
0 8

<2 0

3.7
015

3 7

372
13

0 30
010

030

0-GC3

246
<0.20
<0 20

<0 010
0 065

<0 10
<0.10

0.034
104

0 062

0 314
7 23

785
<0 050
0 106

44
43 9

<0 030
0 . 6 4 5

5 31

<2 0
0 20

21 S
<0 015

7 1

0 532
<0 .10
<0 30

<0 010
<0 10

<0 030
11 9



TABLE Cl
Questa Mine Water Quality - ICP Data

?iysical Tes
Conducr:- /-•:
=H

2-ssol /ea A--
^cidity
Ukalnity
Sulphace

atal Vetals
\lunu.nu.'n
\ntiniony
-rsenic
Sariirn
reryll-um

Sismuth
=oron
Caanu.um
calcium
Carcnu.um

^kcalt
^Roper

:rsn
Leaa
—thium

"aanesii-m
''anganese
'•folyoaenum
--ckei
^losDhorus

Potassium
Selenium
Sil-LCcn
S-lver
Sodium

Strontium
Thallium
T^n
Titanium
Tungsten

Vanadium

^nc

13

/ umncs/(

-ons
CaCC3

- Total
S04

T-Ai
T-Sb
"-^s
T-3a
T-Be

T-Bl
T-B
T-cd
T-Ca
T-Cr

--Co
T-Cu
T-Fe
T-Fa
T-LJ.

T-^g
r-'^n
"r-Mo
T-Nl
"r-p

T-K
T-Se
7-Si
7-^g
T-Na

T-Sr
T-T1
T-Sn
T-Tl
T-W

T-V
7-Zn

WS-CC

:T1 - 5

<;

<'J

<3
0 1
0 -

c
<0

0 :

0 ;

0 c
I

2 -5 c s3
0 :

0

.
3"

<0
1

: :: ';

;
<c
- 19

<0
c

0 2
0
<0

<0
<0

<0
20

1 i

c0

:3
- J

10

:2
20
^ -

-;7
03

25
10

92
-> -^

1^ -

~ 3 - 3 ^ ^
3 9

"• "7

*- i

"0
i

0:0
55 : -07 :

».

23
1 :6 .: 2

0 1 5
5

61
* i
:0

010
10

C30
c

1 .3 " -3'*-

/^

<3
c0

1^

^ ^

<3
<0

<^
^

< 3

- ^ ^- A- -

/ ^

: :24

.;
-~

<0

-
^

<';

- 1

;
<J
<0

<:
'.J

^ -

5 - ^ 6 ^

5

.,0
^

25
l 0
SO

20
20

12
•! 6

10
10

010
98
C.5

:50

^
3

030

20

;
23

0 1 5
6

0 ^

10
30

010
.0

030

-S-G

1^
IL.

<

^

<3
^

3
<0 10

<0

'•'

<;
^

2
<:•

;

<

<;
:

i

<0 30
<0

<0 10

<J

Co ..

500
66

350
<1 0
350

532
0 20
0 20

0 1 0
085

29

010
275
2 1 8

334
27

:76
C50

21-1

333
-i 9

030
13
33

<2 0
0 20
3 8

0 1 5
" ^

c,

13

010

030
^ ̂

l3--C

63

; i
<

59

<0
<0

•• ^^ <-
: 096 0 :14

0
<0
: 035 <0 010

,
-<

^
3

<3
-/ 1

=

•52
<0
-
^ ^

;
<0
42

<0
/

3

^
<0

<0
<0

<0
.0

1 ^

30
55

50
1 0
00

75
20
20

58

2
.10

79
47

63
76
90
050
68

00
6

030
08

*-

5
20
6

015
8

91
15

30
010

10

030
8

1S--C2

2290
: 2

658
<! 0

1 5 5 0

:" 6
<0 20
<0 20

0 :42

<3 10
<3 10

:37
<C 315

0 .54
0 -26
2: 9

<0 350
0 C 4 9

52 1
"' £5

<0 030
0 2 6 4
<: 20

: .1
<•; 20
21 2

<0 :15
S 4

1 21
<0 10
<0 30

<0 010
<0 10

<0 330
2 28

WS-

<!

<0
<0

0
0 03

<0
<0.

0 02

0

54 2
0
0

91 3

0
0 97
2 28

11 3
<0

31 7
<0
<2.

3 52
<0
<0

<0

0
3 08

SS1

2 4 1 0
3 63

435
0
1 6 4 0

95 8
20
20

291

10
10

267
0 1

5 1 1
2 21

098
249

12 6
.615

20

015
0

10
30

0 8
10

.055



Dissc

:---":-
;•;;€
sar-
2er.

=-s-
5cr=
Cacr-
Ca-c
C^r:

C==a
C,:==
:r:-
Leac
L-=-

Mac-
^arsanese
^Ol;

Nic<
?"cs

?C=3

^e-e

S,-
SOG-

Str:
Tha-i.
•ri". E-Sn
m , *- ,,

Tu'-c

Va^a^-^-i
=^-c

- /ed Me
J..-ium
-ST/
r^ » ^

-"i
--U.Tl

utn
-i
-LUCT

.a -rt̂ ^

~i-in

•;

er

- .-n

esi-n

caenuJn
ei D-\i - 5 5 ' -
clari-is

SS-l»"l

--;n
sr
—•i

-.̂ --.-̂
--L-1

.-.---1

seen

^-2->

taxs
D-A1
=-Sb
3-^s
;-5a
S-Se

;-5i
--a

^-Cd
S-Ca
=-Cr

:-Co
:-C»
:-Fe
^-?2
~'-T

2-^0
^-".i
2-^0

3-?

2-'\
^-3e

;--\g
2-\a

~'i— •? •-
* ^ ' " i

^ -^
-^ "' - —

3-v

^- /

,/S-C-

^
<-

<0
n

0
<

0

0

G
^

<0
0

0

0

::

<

<0

G
^
<0 :: ^0

<0
<

<0
CO

— ^

/*
-/

^
-:

:5 <G
^
r ;
^ ,
::" •'0

;;""
:

^-
.

•:

7
- - - ^;

-

<c
3

5

2 2 ? . 5 2 I

^
'^

n

2
20
2 3
-D
-;

- 3

•̂

2 9 3

;
?
;
; ̂
-
-
-

5

-
2: -.0
^ — -I

-,

— «.

;0

: : ' .'"J !'
=

,<S-G;

<0
<C

<1
D 0

<0
<0

- ,-
-•
-

•» J

J ^

3

- —

-'

.5

--

- -L)

<0

1 ' 1= '

Que.

57
:9
:0

C.O
- 6

10
-3

c:o

C 1 5

^ /
• <-
.;
C 5 0
;4

-
c

r' ^ ^
w -^ ^

•̂  ^^

;3

5

— -;
3

C

10
:0

/•> ' f"\
U^'J

— -/

-\ -> r-i
^^J

-^ C

sta

/S-G

<
<

<0
3

Q

<0 13
<0

n
J/

0
J.

<0
3

C
<0

7

0

<

<0
^

0
<0 30

<0
•-

<J

Ma-ne

Co .'

577
0 23
0 ::
Cl;

085

^- ^

0 1 3
373
2 1 8

334
:6

:75
050
3 1

- •; ~

4 5
033
- -»

83

<2 C
0 20
3 6

015
2 4

49
.13

.010
0 1 3

030
"" "7

TABL2 i
Water Qu;

(S-riCI

370
<0 2G
<0 2Q

<0 0 1 0
0 096

0 19
< 0 . 1 0

0 035
379

0 132

1 63
1 74

763
<0 050
0 4 5 6

4 9 8
62 6

<0 030
4 08

10

<2 0
<0 20
35 7

<0 015
6

3 3
0 1

<0 30
<0 010

<0 10

<0 030
i0 S

C1
ility -

/S-riC2

99 6
<0 20
<0 20

<0 010
0 014

<0 10
< 0 . 1 0

<0 010
:07

<0 015

0 1 5 4
0 136

4 64
<0 050
0 048

53 1
7 65

<0 030
0 364

<0 30

^

<0 20
21

<0 015
8 4

1 21
<0 10
<o :o

<0 010
<0 10

<0 030
2 38

ICP

^s-

<0
<0
<0

0

<0
<0

0

0

0
2 23

<0
0

0
3

<0

<2
<0

<0
<2

<0
<0
<0
<0

<0

pa-ge--^CTT—c-

•L--4

Data

SS1

8 4 . 4
20
20
010

029

10
10

018
367
032

509

1 46
050
228

82 .6
12 2

043
958

30

0
20
7 32
015
0

3 1
10
30
010
10

030
3 06



TABLE Cl
Quests Mine Water Quality - ICP D

. S - 3 3 2 . . S - r - L t - rtS-?-^ - •••S-Cap 2 WS-Cap 3 WS-Cap 4

Physical "ests
CO-GU.-I , /icy -Jnhos/c-^ -600 -,600 2 1 7 3 409 2500 1350
p- : .2 2 s2 2 ~; 6 9 3 14 3 05

015501 . /<-') ,-.nicn5
Ac-sit./ CaC03
A-saiii i i t / - Tsial
S — = r i t . ;04

Tctal Mr-i 1^3
^-LL-IU.I-HIIII T-^-L
^l-Tlcny T-Sa
^seni. T-^-5
Ear-^ni T-=a
Ber', ll i urn T-Se

E-s—uUi T-5-
Sorsn T-5
Caa.-'u.uiii T-Cd
Ca.LC-.-m T-Ca
C-rcnu.t im T-Cr

Copper I'-C-i

L-l'-um T-_-

Mac-.es i i i m T-^a
\<a''canc--^« T-Yn
MOJ._. cac-mim T-'^o
''f-col T-^l
?^=s=n> ' .13 T-?

?c':ass' ,-n T-^
3'2-="- , T-S';
S---.:^ • T'-C:

S.L- er T--;

4 4 7 566 650 -4 2 558 326
• - : C < . 0 < 1 0 4 1 < 1 0 < 1 0

:-76 ::20 1 3 1 0 1 4 0 -690 735

" i •-. 6 : 7 ;2 3 13 87 6 50 .3
<. :C ^ 2 3 <0 20 -': 20 <0 20 <0 20
<; I". -^ :0 <0 20 <; 20 <0 20 <0 20

: 2-,-, : :17 <0 G10 : 264 <0 010 <0 010
: :1, - ;41 0 ;1 : 019 0 056 0 011

<; 1; : :1 <J x0 <J i0 0 14 <0 10
<: . " J '.J -J <0 10 ;J -.0 <0 10 <0 10
: 3-2 ;0 0 1 0 <0 0 1 0 <C 010 3 025 <0 010

,:^ —2 -:37 69 3 237 67 1
: 36; .; :!£ 3 0£1 <: 015 <0 015 <0 015

. :66 ; ;:-S 0 1:5 : 013 3 298 0 1 1 4
- -6 ; -? 1 31 3 094 3 465 1 09

:; 3 C 5 1 - 9 - 7 2 - 0 9 6 95
- ;6^ : :;3 ;Q 050 : 1 4 6 <0 050 <0 050
: 2 ; , - 0 077 ; 015 3 1 4 1 0 103

~2 - :39 66 2 15 4 90.9 41 6
:36 2 :: : 62 £ 9 6 3 13

: -25 <;! 0:0 <0 030 <0 Q30 <0 030 <0 030
: 4:5 ; 51 0 434 3 042 0 62 0 21
, c 3 - 5 2 43 - 42 <0 30 <0 30

~ : ~ 5 < 2 0 ~ 2 < 2 0 2 9
.- 2: •.: 2; -.0 20 <; 20 <0 20 <0 20

-6 -, -3 : 2 0 2 26 .7 3 1 . 6 2 6 5
<: :1; <; :15 <0 015 <C 015 <0 015 <0 015
<2 ; :E 6 -J 5 - 5 9 29 2 13 6

; 572 ? :6 I 42 0 677 1 15 0 .082
<; -0 ; 25 <0 10 <0 10 <0 10 <0 10
<0 30 <0 CO <0 30 <0 30 <0 30 <0 30
: -37 3 056 <0 010 : 049 <0 010 <0.010

<0 10 -.0 10 <0 10 <0 10 <0 10 <0.10

: - ? 2 <C C60 <0 030 <0 030 <0 030 <0.030
;; -• :1 0 ^98 1 527 3 35 2 06



TABLE Cl
Quests Mine Water Quality - 1C? D

Dissolved '•'e
-lunu-n'-n
-ntirriC'"/
^rsen-c
sarr-n
3ery-l-—T.

Sismuti
Borcn
Caanu-L î
Calcum
C^rciu.u î

CoDait
Copper
Iron
Leaa
L^t^-un

'''agnes-^r
^anganese

.olyDQen'- i
•'Iic<e-
• /?hospnc.c-s

Potass-—~i
Selenium
5ll-.c=".
S-i. er
.Soan-Ji

3 t^ ̂  ̂  " ̂  — - -"*'
T^ai.-^-t
T-n
Titani-n
TJncs^en

/anaa-urn
2-"c

•cats
:-^1
2-3o
2-i-s
2-5a
;-3e

21-5..
^-3
3-Ca
2-Ca
D-C •'

D-Cc
:-C-i
2-Fe -^
2-?b
;-L-

2-^g
D-""
3-^0
;-"Ii
2-?

:;-".
^-Se
:-S-
:--g
:-'Ia

^ — 3 ̂

3-71
:-Sn
3-T-
3-^

3-V
;-:-'.

..S-

<"3
/ r'
'. J

<0
:

<0
<0

/^

-
. -3 -- -:-

<3

- 69
<0

-^

<0

/ '>

<c
:'-i7 ''-;; - ? 5

'' ^
•',2

:
<0
-.3
<-:
<C

^J
a" ;

••:;

cO
20
— ~'

^ .

r

:3
13
^

.

^
'>/

-.

- ^
:

J

^ "3^ —1

1t

:o

;
20

- 1

3

-0
20
01
-3

3 ̂

,2

9
1

0
13

<:
01
24
29

66

24
0
27

3
^

0
36

5

--

- -2 i 3

0 <;
< J

0

,,^

/•' '

^ ~
/:

//

- 1 .̂

^ ~

;,

•" 3

^ ,

.- ;:; ': ;-5 0

•:.

^

— r' 2. ̂  -

- •- -,

^. ^

^

::: •- ^
"- c -1

^ *• ^

. ^
-,

:::

- 2;3

-6~ II?
- 5 ^

2 - ? ?

---:

2 2 5
- ^ ^

3 ^
;;

-

2 2

- 3 C

- : ^

^ ^ ^

-; <C

» c 1

.,;S-

/•o

^ "

•̂  ' 1

<c
<0
<;

3

^

^ '

'-

0
^

< "
/ -^

*^ ^
0

-
•N

• ?-^ ^

B2 5
20
•̂  ft

'J'.'J

10
10
01:
i37
051

-;

. C 1

n G. n

^ i i

GO 2

2 23
nn
^ x \J

^ ^ t

— — 1

ll
^

20

^ —

— 1 —

* J

' r\
w W

C 1 0
10

")20
,?3

: WS-

<0
<0
<Q

3
<0

<0
<0
<0

<0

<0
<0

0
<0
<0

3 £5
<0
<0
<0
<0

<0

C
<0
<0
<0
<0

<0
0

•Cap ^

20
20
20

031
005

10
10
010
42 1
015

015
010

108
050
015

005
030
020
30

'' s

20
1 C.

01;
1 4 7

389
10
20
010
10

030
007

1 ^3-

<0
<0
<0

n

<0
-\
J

<0

0
0

<0
3

<0

<0

<2
<0

<J

<0
<0
<0
<0

<0
3 85

•Cap ;

37 6
20
20
G 1 0

056

0 14
10
025
237

015

238
465

-0.9
050

1 4 1

50 9
59 6
030
0 62
30

^

20
21 6
0 1 5
29 2

1 -5
10
20
010
10

030

i fIS-

<0
<0
<0

/^
J

<Q
<0
<0

<0

-i

<0
3

<0.

<0

0

<0

0
<0
<0
<0.
<0

<0

•Cap 4

=0 3
20
23
C 1 0

;11

13
1 3
C 1 0
67 1
015

1 1 4
- ;Q

6 76
C50

1 3 3

41 6
5 13
030
: 21
23

2 7
23
25 5
C 1 5
-3 6

032
10
20
010
10

030
2 06
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RSSPONSS TO "S'J^AXY STATZM2MT" PHSSENTSD

BY QUS3TA 30ARD 0? EDUCATION

INT?OCL'CTICN S CO^CLUSrC^S

Molycorp has worked rfith the Kew Mexico Snvironaental

Inprcvenent Division (S:^), the Questa Ccuncil and the Questa

Board of Sducation for several years to inform concerned parties

on the dust control ?rocraa» and to deceraine if potential

hazards exist wita clowxng tailings dusts. All study

inforsation collected to date, incl'-dir.g one contracted by the

Questa Board of Sducaticn 1.1 -iid-1931, indicates that there is

no potential for healt.-. prcslens associated with the tailinss

duscs. rthils this d'»st .s a r.uisance croslem daring oenods of

strong wind, no cnrsnic r.ealth prosleas have been associated

with it.

Holycoro's dust control orocran, including wetting of the

tailings, cnemical stasilization and reclaaation is well

doc'-raented. The continued researcn on the problem has been

addressed in the past, and is discussed further in this report.

There have been substantial i.-.orovemencs to the dust control

program in recent years. The current surfactant spraying
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program with newly purchases equipr.ent has resulted in a 20

percent reduction in airoor-e oartioulates in 1980-81 as

reported oy me SI3.

Previous tailings pond ~ar.acer-.ent planning, whicn. called fcr

early ccrr.pletion of Section :6 tailings cisposal is being

further studied as a result of discussions with the school

board. If design approval _s obtained frori the State Engineer's

office, it would be possisle to complete and revegetate the

northern portion of Section 3S (within 3/4 railes of the school)

by late 1 9 8 4 or ear-y 1 9 3 5 .

A H?IS? '-ISTCFY G? '~"iH;yC3 ^IS?CS.\.L

During the fsasioil-.^-;' si'-diss for the open sit operations

the -ssue cf tailings disoosal was considered carefully. Because

of the steep terrain arouns ^ne ".ill cperations, tailings disposal

was one of the na^cr tecnnioal consideranions in nianning the "me

Several studies were undertaken to detemine the best location of

the tailings inpound-er.-: and to develop a plan of operations. The

Questa location was chosen oecause jit offered stability and flexi-

bility for construction and the closest economic site to the nine.i
i

Several consulting engineers were called in to analyze the

site and design before cons^ruciion started. In the summer of

1 9 6 4 , work on the site oegan so the new mill could start up in

3-2
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^""^ ' » ^ Introduction ^
Folds [ ^^^^

T-i, , r i ^ This report describes (lie geology and mineral deposits of the south- •
v rus i i?" 1s ' ".cstcrn <iu.uter of the Faos Range of the Sangre de Cnsto Mountains, •

„ * i fault block range \Mth complex geology, ind lli«- Tios Plain, J bol&oii, ^
r cia i n , i» the \\c'.i ^f

p , ' I he study u is nude b\ tlic New Mexico llme-in of Mines Jiid Mill
' (.ril Resources in eoopci ition Midi tilt II S Ctologicil Sui\Ly is [)^rt

MclJiiiorpliism i", i) t i stiid\ ot (In. < I I I I I L 1 JOS RangL 1 nld uoik In f i l l in tile suiiiiiiLr "1
19t7 Jiid (ontinncd during the summcis through 1950 Work done in

alteration 10 the nonhi-rn lialt of the area has been reported in Geology of Costilla
Geolocic History 16 uu^ L^nr 1'ciL (piadrangles, Taos County, \ew Mexico," issued as

Bullet in }2 ot the bute Bureau ot Mines and Mineral Resources
Mineral Deposits 18

Questa Molybdenum Mine 18
Other Deposits 18 LOCATION -\ND ACCESSIBILITY

a er '9 Qucsia (|indiaiigl(. is in tht. nurih «_nti il |)art of ^ JOS County, bt.
iut(-n iJiinnlt.s J()°JO' and Jl)°-15' and longitudes l05°30' and 105° 15'

R12I LRLNCLS 20 '1-lie region is served by Slate Highway 3, which runs north from Taos
through yiiesta to Colorado State Highway 38 extends east from

INDEX i\ l^uei.ta to Red Ri\cr, State Highway 111, a grided road, extends ^esit
from near \rroyo Hondo on Highway j8 to I'lcs 1'iedras Other roads
extend up Rio Hondo and Cabresto Cn«on!> I'lK. principal towns arc
Questa i population 250), Uroyo Seco (population bOO), and Arroyo

Illustrations Hondo (population 700)

.J-^^ PREVIOUS WORK I

c r e i ^ , \ r <~ i ^ Previous eeolocic work 11 ithin the quadrangle lias been confined to
, Section of Sangre de CristoM formation on Cabrcsio Creek 8 reconnaissance mapping and detailed study of Ae Questa molybdenum ;

ininc A geologic map, scale 1 253,000, including this quadrangle, was
PLATE compiled bv Stevenson (1881) is pin of the Wlice-ler Mirvcy Biyan

i Geologic map and action of Qiicsta quadrangle New Mexico (IQJO, p I lb 118) described the b .salts and giavels west of the moun-
In pocket t^,,, front Gruncr (1920) described the geology of the southeastern

corner of the quadrangle
The Questa molybdenum mine was described initially in a brief

paper b> Larsen and Ross (1920) More detailed studies have been
made by \ anderwilt (1938) and Schilling (1956)
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with the mapping, Charles Paik and Ken Rheim, vlio c'c.uiiined most
of the rock specimens and sections, C B Read and couorkcrs, of the
U S Geological Survey, who contributed background information and
invaluable advice while the mapping of the quadrangle was in progress,
E C Anderson, under whose directorship the field work •was under
1,11. (-n, Lugene C.il I Julian, former director of the New Mcxuo Bin (.111 ot
MiiK,:. ind M I I I L I J I Resources, tor Ins .ictive iii l i if>l iiid l i i . l | ) f i i l super
vision during the preparation ot the map and report, J U Carmen,
former general manager of the Qucsta Molybdenum mine, 11 ho was a
constant inspiration to the field personnel and furnished information
on the geology and ore deposits, Jerry Olson, of the U S Geological
Suney, who did detailed geologic mapping in se\eral of (lie alteration
areas and contributed to the deciphering of tlic \ inous rock units
exposed along the Red River, Mrs Richard H Fnschc, who helped
draft the map, John H Schilling, who helped compile the map and text
and drafted part of the map, and Howard E Sylvester, who edited the
report Many local people and prospectors in the Quests Red River area
contributed to the mining history of the area and assisted in the location
of the numerous prospects

Geography
SURFACE FEATURES

Ma\iitiiiin relief u i i lnn Quest i <|u idnni;le is . i l i ini l J (>00 feet, w i t h
l l i e loueit point, () ')00 feet on (lie Rio (.i-tiiili n (lie soiilhem boidir,
.ind the lushest point, 12,lUt) toot Lobo Peak I lie area can be divided
into two physiographic subdivisions (1) the Taos Range of the Sangre
de Cnsto Mountains, and (2) the Taos Plain

The 1'ios Plain covers the western half ot tlie quadrangle Llc\a
tions range from 7,000 feet at the rim ot the Rio Grande gorge to 8,000
feet ilong the mountain front to the Ciist riie Rio Grande gorge e\
tends southward across the plain and ranges in depth from 300 feet at
the northern edge of Questa quadrangle to 500 feet at the southern
edge

The Taos Range of the Sangre de Cnsto Mountains covers the
eastern half of the quadrangle The prominent features arc the steep
western front, high peaks and glaciated valleys, and the Red River and
Rio Hondo drainages

CI IMA'I L

1 lie region is »emiand, although tlie range in dllitude produces
large variations in temperature and precipitation Tlie annual precipi
tation \anes from less than 8 to more than 20 inches Temperatures in
winter range from 25° to 50°F, those in summer from 30°F to 90°F
The higher precipitation and lower average temperatures occur in the
mountainous areas From May to October, the moisture falls as rain or
hail, e\ccpt on the high peaks, where snowstorms may occur throughout
the year
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C^Cf}]HfTV exposed north o( Cabresto Creek 111 llic nuithcist corner of Questa
""""'o^/ quadrangle

SEQUENCE OF ROCKS Biotite up to 2 mm in diameter makes up appioximately 45 percent
INFRODUCTION °^ tne ror^ Small crvstils of feldspar (10%) in<l quart? (l'i%) ire inter

^ he Taos PI un li >. a geologic setting cry different from that of the ̂  • | S'"0'1" \"th tlle blotlte ,̂•"8 anloll,llt;• of nnwovlt<- •1"1 •nd•tL (;"
Taos Range of the Sangre dc C..sto Mountains In the T->os Range. | "et,epidote,chloiite,andcalcitemayl,epic.ent
Prccambnan mcnmorphic rocks (..mphibolites. se'h.sis, and quaitzitcs)——— | rllt- 'I" "l/ """ sch•st •lnli ̂ "^ ""V '• • \L '^" tlc"\Ltl f10"1 •• "1L-
and granite crop out over two-thirds of the area within Questa quad | .«nd5tone, 01 ihvoliie, agun, houever, conclusive evidence .s lacking
rangle Teruarv_Yglcamcs(andcs.te. latite, and rhyqhte)aad_^nitc————__ | C ibrcsio Mcnquaitmc (pCq)
stocks CTQD.out over inuch of the remaining area Dikes of iliyolite, mon • 1 •' "

'- zonite'porphyry, latite, and andesite are common Scattered outcrops of -1 rlle C^rcsto metaquartzne vs.i;, n lined (McKinlay, 1956) for ex
Permo Pennsylvanian sediments occur along the northeastern edge of ^^^ P051""" ̂ ""B loucr Cabresto Creek, ^herc tlic formation crops out on
the ouadranele - both sides of Cabresto Cannon for over 5 mil(-s I he formation is best

In contrast, the Taos Plain is covered by a series of late Quaternary "P0^ ^S the north side of the canyon, 4 miles east of Questa
Tertiary basalts and interbedded gravels East of the Rio Grande, recent Quartzne tentatively assigned to the Cabresto metaquartzite forms a
tan Gravels cover the basalts narrow bind extending east from the mount-nil fiont north of Sin

Cnstobal Creek to Lobo Peak Several smaller areas are found along the
„ „ mountain front to the south Quartzite exposed in the Taos Ranee eastPRECAMBRIAN ROCKS ,.,-. i l i . i " n i i i i i i , < 0

of Questa quadrangle has been called Pueblo quanzite by Gruner
Undifferentiated Metamorphic Rocks (pCm) (1920)

The oldest rocks in Questa quadrangle are aiiipluboliies and liorn Maximum thickness 111 Qm-.n q i iu l i mule i» iboiit 100 feet 1 liin
blende schists, interlaid quart/ites and qu irtz mica schists, .ind layers l i v e r s of quartzite- in the amplubolite hornblende schist, and quartz
of massive quartzite The amphibolnes, schists, and small lenses of mica schist and gneiss vi here they could not be mapped sepirately, have
quartzile make up the undiflerentiated metamorphic rocks (p€m) been included with the undifferentiated mctamorpliic rocks
shown on the map (pi 1) Where possible, the quarizite exposures have The quartzite is a cream to gray, or reddish brown, coarsely crystal-
been mapped as a separate unit (p€q) These metamorphic rocks crop line rock Along Cabresto Canyon it is made up ot massive, 2 to 10 foot
out over large areas throughout the part of the Taos Range covered by layers separated by thin muscovite or biotite magnetite garnet bands
this report and are similar to rocks of the Valdito formation of the Within the massi\e quartzite alined magnetite grains occur in layers
Picuns Range to the south (Montgomery, 1953) 2 inches to 1 toot apart, and parallel the mica lasers

Amphibolite and hornblende schist These rocks are mterlayered When examined microscopically, the massive quartzite is a mosaic
with other metamorphic rocks throughout the Taos Range in Questa of quartz grains which commonly show wavy extinction Onginal grain
quadrangle - - - boundaries and cement are destroyed Seatteied fhkes of muscoviie and

The amphibohte and hornblende schists are massive to well foliated sillimanite bunches occur along microscopic shear planes
rocks that range from black to dark green Both have similar mineral Layers of graphite mica gneiss and sillimanite biotite gneiss locally
content Hornblende, andesine(?), and quartz in decreasing amounts are are mterlayered with the massive quartzite, and have been mapped as
the important minerals Apatite, sphene, and magnetite occur more part of this unit
sparingly Epidote is abundant along fractures and quartz veins cutting Graphite mica gneiss Graphite-mica gneiss is exposed in a few places
the amphibohte and schist Hornblende commonly is altered to chio- along Cabresto Creek Under the microscope it is an intimate mter-
rite, the feldspars to sencitc The amphibolite licks toliation and is growth of equigr.inul ir orthoclase and quartz crystals enclosing alined
low in quartz, the hornblende schist is foliated and contains a higher graphite Hakes The graphite content varies from 1 to 10 percent
percentage of quartz Muscovite and sphene occur sparingly This rock may have been formed

The amphibolite and schist may have been derived from basic vol- by the metamorphism of carbonaceous shale
came rocks, but conclusive evidence is lacking Silhmamte biotite gneiss Sillimanite-biotite gneiss is also found

Quartz-mwa schist and gneiss Quartz-mica schist and gneiss which along Cabresto Creek as layers ranging from 1 foot to about 50 feet in
are mterlayered with the amphibolite and hornblende schist are well thickness The rock is commonly granitic in appearance and exhibits a
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\L\V MEXICO Bl R E V U OF MINES 8. MI-sER-M. RE^OLRCES ^^ GLOLOG\ OF OUE&T\ QHDRANGLE 13^n ^^soda granite is fresher appearing, less granulated, and molybdenite ^•r QUATERNARY Rocks ^H
deposits are associated with the soda granite bodies, but not wi th the ^ i //-> ,\ ^^
earlier granite The soda granite is tentatively dated as late Tertiary in n es1 e • '•
age \ mass of gray porplnritic andesite foims Ccn-o Chiflo, an cast west

The similarities in age and mineralogy of tlie rhyolite \olcamcs, trending ridge ilong the northern edge of the quadrangle on the rios
rli)olitc porphyry dikes, soda granite, and oilier ter t ia ry gnnite sng- I'l nn
gest a common parent magma, although evidence is not conclusive ' I l (- •"(le•>'te is exposed in ilie Rio Gi iii<le goige I lore the On itci

mry Tertiary basalt lions arc in contact with the sides of the .mdesitc
nnss which is exposed over the entire \crticil c\tcnt of the M I stern

Monzonite Porphyry Dikes (Tmp) gorge wal l Whether the andesite intrudes the basalts or represents a
Long thin monzonite porphyry and quartz monzonue dikes are h'11 of oldcr a"d"•te •s not clear Defin;te lmTW\e rclatlons ̂ re not

scattered throughout the Taos Range notc(i ^ h•s a"tieiiltc •s 'I"110 thffcrent lrom the Tcruarv anllesltcs ;"^i , r i i i 'he I ins R inec lo the' west simil.ir -iiule'titc i'i I'.soci xed w i t h ilie1 lie mon/onitc porphyry nnges from light greenish rr.i\ to u rn 1 1 , 1 i i » i i ip , i i 7 7 h h b ' ,——' . " b i s i i ' i 1 I IL upDt niidst 1) i^.ilt (low iDm ars to l)iin iniiist i l ie i iuksite
I e\ tuies Jiid ini i ie ial compoiitions vaiy fioin place to i)l ice l l i e p i i n i i i r 11i i .. i - ,. ' • ' , , , , • , ui i l iout being deformed by any inirusiicac-tioncipal minerals are orthoclase, albitc, quartz, biotite, and hornblende r . i. i. i i- i i-T-t ., , r i, i i- i- L ""•"•»-" <- J^ siieecsted that the andesite may be an e\trusive dome, theThe orthoclase forms white to pinkish phenocrysts that are in places 2 i i . i _ . 1 . 1 1 . 1 . 1 , 1 i . i n ' i,„ i,. „ ^,,^, ,» ^vi, , 11, ' », . i i- it r andesite having been intruded up through the lower basalt flows andinches in diameter White albite phenocrysts as large as one half of an 1 1 . 1 . 1 1 i i i i i . .1 i . c, , , . , , , „ ., , • i , 6 - ' 1 - - interbedded p-avel as a dikelike mass, then spreading out on the surfaceinch are common Rounded quartz phenocrysts ranee to as much as , 6 , , ,1 , - i i n -i i.i^««^,,^,,o^ ( », / . -- i i. i as a dome, and later becoming partial y buried by more flows and gravelthree quarters of an inch in diameter Crystals in the eroundmass are ,, , , , , ', , \ i in „„. „ „ 1.1 i i r / , . lloue\er, l i e Dossi lni ty that ihe andesitc is prebasalt or entirely iiitrugenerJily not over one eighth inch in size and consist of quar tz , ie dinar, i i i 1 1 i i 1 1, , i i i i i i 1 • l • ^ H L ( iniiot be lliled out un t i l better evidence is a v a i l .lulcand sc ittcrcd biotite and hornblende

I lie mon/Qiiite dikes .ire one of tlie youngest dike io(ks in ilie ire.i,
.ind cut ttie Tertiary volcanic Hows and pyroclastics Dikes assigned to LUJISC 1 all Giavels (Qg)
this uni t are exposed in the Questa molybdenum mine workings, where Ftm gravels lie west of the steep mountain front of die Taos Range
they cut the soda granite stock (Schilling, 1956) They dip westward at 5 20 degrees The gravels are loosely consolidated

and contain many thin sand lenses
The coarse tan gra\els are in places 3,000 feet thick Basalt flows are

QUATERNARY-TERTIARY ROCKS interfered with the gravels near the bottom of the gravel unit In
Basalts^OTb)—-———~"" ~ - - - - - - , - - places basalt with only a thin veneer of gravel is encountered The

i , ^ ' , , , , . „ - , , , \ouncest tan gravels have been laid over the topmost basalt flows fromLight-to dark gray basaltic to andesilic flows of olivine rich rocks ^ f , " , r
i i i- T' Si i ii i . T. ^- . Guaualupe Mountainunderlie the Taos Plain and are well exposed in the Rio Grande gorge '

The flows range from 20 to 55 feet in thickness and extend under the Cemented Conglomerate
alluvial fans along the front of the Taos Range A low domal type mass ^ ^ conglomerate, w nh occasional lenses of sand. is exposed up
of this rock forms Cerro Negro north of the community of Arroyo ^ ̂ \^ ̂  , ̂ ^ ̂  ^ ̂ ^ ,„ ̂ l^ ̂
Hondo in the soudiern part o the quadrangle ,̂ ^ alteration along the Red River L^posures were too isolated and

The flows are often vesicular and are imerlayered with beds of semi- ^ ^ , ̂ illing (1956) called this unit "cemented
consolidated sand and gravel This basalt and basaltic andesite has been , „ ° '
correlated by Atwood and Mather (1932) with the basalt of the Hmsdale ""TiTaSular conglomerate is made up of angular fragments of al-
tormation of the San Juan region tercd volcanic rocks washed from the large alteration areas and later

Accurate dating could not be made This unit is tentatively dated cemented by limonite and hematite This rock is so well cemented that
as late Tertiary to Quaternary in age ^ p,̂  ̂  •'^^ ̂  ̂  ̂  ̂  ̂  ̂  ̂ ^ ̂

This conglomerate now is a terrace deposit The relatively small
amount of downcuiting since the formation of tins unit suggests a late
Pleistocene age
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\ i l l fv Ml nm (0 h based on appal i-nl ilisplactini-iit ot l c i i u i \ \olcamcs ind PrccarnuWnI
-' ([uariziie, on taccicd ndgcs, ihi. stcplike nature of the topography along

I he gravels and oilier unconsohd >Kd materials on the picscnt Hours ^ ^ont and lliL thick gra\cl deposits iindcrhmg the 1 aos Plain rhe
of the gulches, \a l lc \ s , and cliques \scre mapped as nllc> i l l i iMuin imouin ol Mrlical displacement is estimated 10 be more than 7,000 feet

Mud llo^s of debris from the al terat ion art is along thi Red RiM.r (^ | ,^ .| | ̂ ,,^ dong tins l ioni il 1 nilt /oni. is v^cl l dLvcl
I I I K 1. )rnn.d t l l l fk f i n s in R i d R n u - ( m«m ,,^i , ,^ ,,[ ̂  ,,||,^,,( ( ,.,,I.||J, m ( , , s l i l l i (pudi mgl.. to llic llouli

Mihoiigh glacial deposits inuidc.pn.id in tin. I >os R mg(. .. nt of ( \ I < K i n l i \ , l'J3(>) ^ I K I C (hialirnan bis-ill llo^, ire biokcn
CHu-st-i <iuadi.inglc, such deposits ire less comnion u l t h m ilic qu id I 1^ ),,,^,| | ,,,^ /,,i,e'(r(.nds sontli l ioni ( I I L nonli bordtr of tlie
ranqlc Cirques at hnds uf (nbut iri(.s to C() l i i inl ) ] in . (.n<.k coin lined ^ iduiit;lt. lo 1 obo C ic tk South ol Lubo C IC(-L ih<./OIK. li is i soiitlic isl
Mnall glaciers diinn-? \Viiconsin uniL Moninal diposus indicate that ^,iJ \oi,^i laulis ind ilx. ihvolite i3urph>i\ dike ^arm in the
iltcglicicrs did not eMcnd much b(.lo^ 9,OUO tcct ,,^,,,,, „,„ ̂  (i,,; ,,,m|,^st of Lobo CILLL liai<. this same trend

llr,li mylc laults Mtlnn llic doui i l iu l tLd zone lion;; tlx. Red Ri\u
STRIJrTI 'Rr coinnioiilv lia\e .in cisnicst ticnd, Jliliough llic tJult pattern is u-

^^^f rc^iilar Jiid is difficult to trace because of poor exposures and the
l l ic most prominent s tructuri l fL'iiurcs of Quesia ()uadi angle arc • intense alteration

theJJiock faulted Taps Range,, bounded on the cist by a thrust fault I
>nd~on the ^5UiyJTorJnal_ta^ilting. and die downtaulted bolson \».hich | U R E C C I V I I U N
forms llle^ aos Plain • , r i i i c i i.„ .1 , , , . , i , , . . , I Xreas of intense brccciation are common in the dounfauhcd zoneWithin the mountains a downhulied zone bounded on the north by f , , „ i „ , i i i i i ,r , r- 1 1 i i i, i r> ,< , • ilon" ihc Rid Ri\er I licse ar(.is ^le not onlv brccciaicd bin ue inCibresto Canyon ^nd on llic south l>v Red River L^ll^on L\(cnds (-isl • , , , , 1 r i 1 1, ' ,. , ., ..,-,, . 1 1 , - r— i S l insJv i l t t i c d I In- iiiltii!iil\ of 1)11(11 ilion i I I K S Ki t - a i lN i i igL 111 I-,SLSn l id ILIOSS tll(. r i ncc (Si l l l l l inr DJI)) Not only .IIL t i c l i i t i i i \ \ o - I I , 1 , i 1 1 1 1 1 , 1 1i i , 1 1 1 1 1 i . i 1 1 "1 iiiihu.i.u ilid l o « k ai(. sui ioundcd by iiiti-ns<.ly buccialcd rock( i n i c ind older rorks doun lau l t td in i rompc\ p i t t t . rn bu t ih(- ' I , 1 1 1 1 1 i i 1 1 i i i i. , r i i i . , , \ I Mdloliuh the l u t i J i v volcanic md uld>-r rorks luve bi-cn l)rtci l t L r i t i o n ire is ind niost ill tin. l< - ru i r \ SOUJ CTaniit stocks irL local- • i . i i i i .1 i i ir. , . b" l > - - > 1 " "- "-•" s i n i L t l i i < . soda nanin. apparently lias not l)(_tn alitcted a diltcicncc
izcd t t i t i nn die/one ______I f , , , > i i i i -i-• — _ f ^liich suggests tliat tlic bitcciation occurred during late 1 i-rtiary time

FOLDS ,-I R A C T I R E S
I oldinc is not in impornnt H-iluro \Mil>in tlic < i u nil iir'li. Pro , i i i , 11 i, - , , , , ' , ., _ „ - „ , , , „ ' , . , ' 1 raniinnK is uidc-sprcad in tlic niountJins 11 ictunng paialli.1 toLiinl)r ian rorks were foldtd iloni; N 70'' E ind N L' >0 \V i\(.s Somt. i i r i i i. r r i, , , , , , ° „ , , , , ihe normal faulting is common Another group of fractures trend east-toldmg mav ha\e occurred in late Pcrmnn lime, lliouuh llic stC(-p dips , , " , ., ,- , i 1. ,i,, „?- i. Ac , ' , .-, , . , 1 1 1 1 7 r -T- uard ui ih steep dips to the north Fracturing within the dountaultedof the Sangre de Cnsto(-) sediment could be due to (iltine of ^rtian i i i, i i i < , i .1,r , , , 0 „- i ^ , , , , , ionc is 11 regular and \vhcrc more closily spaced, is gradationai unhfaul t blocks l crtiarv ind Quaternary rocks show no ippircnt fo (line i i i / i • B' ' ' ' " (In. kss niK-nsi. l>i<.(-ciaiion

1 WHs ,1 OLI vr iON
1 oliation in the Piccanibnan nietamorphic rocks shous no prcdomi-

The principal Laramide thrust hult along the east edge of the Taos pant (rend, iltliough (.ast-^cst trends \uth steep dips to the north or
Ringc is (-.ist of Qucsn ijii idringli Minor thrust l iults ill Pice imbrnn soutli ire the most common
locks ire i i i ( l i < m.d Kross i i | )))Lr S i n Cns tob i l ( i i>-k ind nort l i of
V ildi/ iiliiic i in iss ol (|u 11 I / I IL I ILS il)o\c i (-rtiiiil iicd /OIK ot i i n d i f
fLrcnnutcdmctiniori>hn.s MLT \MURPI1I^M

\oiinal ranlts In gt-ncral, the meiamorphism of the Precambnan rocks is of low or
T-\ 'r •o 1 1 i i i i i i i medium giade 1 lie metainorphic process v.hich produced the nuneralI lie Faos Ringc li is been (.lev ncd iiid lilted eisl\\ird •iloiia i /OIIL , . ' ' , i 1 1 r i ., , ^ , i i i i r i iss(.mbhees ins irst regional in nature and, second nas confined toulmli ippro\nnati.i\ parallels (lie present position of tlic iitStcrn i , i , .r i n i n i„, , , • ' . T - • , , .1 , , • i , loca thtrma t-tfects ni-ar the Piecambnan "ranitc Flie regional ineiainouniain troni i lie LMdencc ot i laul t along (he mountain front is
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the lake vhere ihe sediments are vertical to uvenurned Jnd by the att i tude of the
MississiDDian DII Old Mike ana Bear Like However on the south side ot Lost Lake
di l l e re r ' i a l movement between Pennsvlvanian and Mississippian appears to liave taken
place

MiOLen; F a u l t i n g
The last earth movements in the bagle \esi area accentuate the topographic teatures

seen IOJBV because ver t i ca l displacements are characteristic The age ot thisdetorma-
lion is Miocene possibly as late as late Pliocene because the Moreno Valley fill has
been laul ted i R a v and Smith l t)41 p 208) In the Moreno Valley the earlier
Lararmue thrust plates and lolds have been tau l ted In the igneous complex ot Red
River 'oicanic rocks are cut bv a series oi laul ts ul various trends and mirusives are
localizeu alone the same lines Die structures are dominated by high-angle normal
taults inai sharoiv contrast with the Laramide thrusts and tolds described above The
principal irenus are east-northeast and north-northeast and to a lesser extent north-
west \ subordinate group includes east west north-south and east-southeast The
most complicated area is along lower Red River where all the trends are present
Several s t ructural elements are recogmzeu the Taos horsi Red River ring structure
Red River graben Moreno Valley and the Cimarron Range

Taos Horst
Tlie s i r u c i u r e »i the Sangre de Crblo Mountains in tins area is dominated by the

Taos norst wl'ui.h e\poses Precambnan roi-ks at us crest (dark 1966b lie 3) Tlus
liorsi is 4 disseLied up l i l l expressed loda\ as the Taos Ranee

The Taos horsi is some I " niles long in a nor th south direction and about 10 miles
wide in an east '.vest direct ion However tlie width is variable at the north end because
i)l the i-ivergentC between the Faos Lone l au l t and the Blue Lake thrust The Taos
horst -s uetmeu liere is considered a local s t ruc tu ra l element developed bv Miocene
l au l t ing impressed on ihe Sangre de Insio uplil t t lut was developed by both
Laramme and Miocene laul i s

Tlie wes tern sine ul ilie uplin althouan outside the map area is marked by a sharp
topograohic break between the Rio Granue depression and the Hank ot the Sangre de
Crisio Mountains ( t i g 15) The Taos Ranee has been elevated along a /one ap-
proximately paralleling ihe present position ot the mountain Iront on the west
according to McKinlav (1957 p 1'4)

The eastern maran ol tlie iTaos Ranee is bordered bv the Moreno Valley The
common slope ol these two icaiures is a complex 7one ot normal reverse and thrust
taults. Thrusts are complex in ;(hat thev consist ot low-angle segments which pass into
tears and high angle portions Dip slip ana forward movement ranges trom 2 000 to
*•) 000 icet The tlu-usts (Laramide) are broken by lugh-angle normal laults (Miocenet
in both sides ol the Moreno Valley

The northern pan ol the horst is truncated by the Red River graben but the
southern limn is less well denned although it extends as tar south as the upper part ot
Rio Pueblo de Taos ;

The vertical displacement is as much as 7 000 teet on the west side ot the horst
(Mclsanlay l^S' l and up to 3'000 teel along the Taos Cone tault on the east side To
the north in the Red River araben vertical displacement is 2 800 teet but to the
south the magnitude ot displacement is unknown
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FIGLRE 15-\orthward view ol west side ot Taos Range The RioGrande depression
iclerreu 10 locallv as ilie 1'aos Plateau is covered with late Pliocene gravel and basait
t ha t nave been deepiv musca bv the Rio Grande The bottom ot the gorge seen at the
I c t t ;>iiJe ol 'he ni i- iure is 7 000 Icet below Wheeler Peak 16 miles to the east Some
low \oi(.anit ^ones are on the horizon

Red R i v e r Kina •i irui . l i ire
On i he ^coioaii- map I pi I I a Li rc i i la r pa t te rn is etched bv the Red River Tins nne

is i-ompieied ov (lie dramasie naiierns DI l^io lionuo 'he unnamed stream northwest
ul \ini/ene -nu C o l i i i n b i n e ( ri-ek in Questa i]uadranele The rme averaging about
eight miles iii iJiaineier lias a i-ore ot PreLambnaii rocks wi th a l lun cover ol vol>.anics
in the northeast \l ilie periphery are the biolite granite stocks at Flag Mountain
Su l lu r (.iuli-h _nd Red Rive r die Relii.a Peak rliyulne and the Rio Hondo hornblende
granite i l i a l o i L lark ( I ^CiM p 24t>) noted that ilie emplacement ot these Tertiarv
igneous inirusives in such a geometrical arrangement was more than tortuitous

The east northeast lra>.iures along the north and south sides ot the ring are marked
by ihe Red River f a u l t and a series ol shears near the Frazer mine in Rio Hondo
respectively This iiireciion is nearly parallel to the loliation in the Precambnan rocks
md the irai.iures l i l led v v i t h pegmatites and quar tz veins Rejuvenation along thisold

direct ion 01 weakness is apparent Schilling (1960 p J5) noted that the Red River
downiaulied area lies along a northeast trend ot volcanic activity extending Irom
Spnngerville \n/ona (o Spanish Peaks in Colorado Included along this line are
Mount Tavlor Jeme/ i-aldera volcanoes ol Taos Plateau and the volcanic rocks ot the
Taos Ranee He nirther suggested that tins belt ref lects a deep-seated zone ot weakness
explaining the unusual trend lound along the Red River

Completing the s t ruc tura l segments ol the Red River ring are the northwest-trending
laul t s bordering the Rio Hondo granite on its east side and the faul t bordering the
Red River sioiA along its south side The remaining pan ot the ring is comprised ot a
laul t alone UDoer Red River Canvon referred to as the Taos Cone tault being colinear
alone a lush anaic secment ot the Blue Lake thrust
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FIGURE 16-Rea River ring sirutture showing relationship to the Precambnan base-
ment Jnd Tertian voliJnu. and intrusive series
(wotoy\ aner \lckmla\ 1^)57 and Llark ]9661

In summary ihe \erin..il displacements i.hara<-tenstic ut Miocene and post Miocene
taul t ina appear 10 liave been Jt t i \e around a i-ompetently welded block ot Prei.am-
bnan rocks in ^ui-h a way ih-it us i-ore lus been relatively undisturbed! by Cenozoi*.
detormation \i ihe penpherv sihi-eous igneous stocks have been intruded and major
tlucknesses ot \oi>.ann. rocks liave been preserved in taul t angles on the'north and east
sides Within the ring the volcanic rocks have been largely stripped away by erosion
Sinular drainage oatterns developed in the area include a partial ring defined by Rio
Hondo Lake Fork and RJO Lucero in the Eagle Nest area and around the Costilla
n-ussit in Costilla Quadrangle

Although the individual unrusives oi.cur along lines ot weakness evidence does not
show that the ring results Irom a single integrated structural break The interpretation
ottered here is inai the east northeast north-south and northeast Miocene traciure
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^vstcms have iicen -iJied b\ ii ie drainage ID lorm the r ing s t ructure Doubtless the
r i n g sini i- turc is ear i l ie i.enicr ol C eno/oii. igneous. ac i ivnv in this region Not only is
11 issociaied \ M i n ' u rus ives bui n is lionised and tin bv dike swarms and circum
M-nheii nv [ i - r i u ' * i . id Oiuter iurs volume >JI no r th cen t ra l New Mexico

Red River duo;')
rhi:> e lement s J i iegJt i \e ' . t ruLturdI t enure i.onsistine ul Jumbled and ti l ted t J u l t

lilo>,k^ aligned ' 1 -iii CJSI noriheJSl dircl.tiun reierrcd to by (.lark (1966a) >is the Red
River (JrJben l'';'.iously Si-hilline empioved the terms 'down-taulted zone" and
grJben like Jrea (1956J p 3335) 'down laultcd Jrea (1960, p 20) Jnd "down-

lJu l ted ireni.h (1%5 p 26) ^
Tlie s t r u L l u r e i-> i ) n i \ pJri l \ Lunuined wi th in the imp areJ its tul l extent occupies

parts ul i l ie Quest.i ( .u ' l i i lL Jnd Linr Peak quadrangles Tlie relation ot molybdenum
inineraii/Jtion in me Red Ri\er district lo this leature and to other lineaments in the
western Uni ted Stales has been pointed out bv CLirk (1966c 1968 p 560) However
i t eJnnul he o'.eremDhasi/cd lha t this s irui- ture is complex and that numerous cross
lau l t s have grcail \ mouit ied the picture 01 a simple linear depression

Tins s t ruc tu re is aligned in an cast-northeast direction stretching Irom near the
western margin ol ihe Sangre de Cnsto Ranee in the Questa quadrangle to the Mid-
night \ni.hor area in tui>lilla quadrangle Overall the length is about 14 miles and the
wid th ranges irom t w o to lour miles As shown in section D-D' plate 1 a considerable
ihickness ol the 'olcanic series is s t ruc tura l ly preserved The thickness ot this wedge is
greater ilian i lu i unmediaielv 10 the nor th and south ol the structure To the south
ihe base ot the • )kanics lies on a high plattorm ol Precambrun rocks it thins and
then disappears e n i i r e l v south 01 Gold Hill on the west and Wheeler Peak village on the
cis t A '.mall area 01 Tertiarv volcanics appears as tar south as Tienditas Creek-La Junta
(ai iM'n soull i ri ihe map irea N o r t h ol Cabresto Creek and Bonito Canyon Precam-
brian inKa quan/ne is e \ t ens i \ e l \ exposed but the thickness ot the volcanics increases
i l i e r e J t i c r tow iroa Liiir l\ ik Oeiore [lie l imn i^ reached some 10 miles f a r t h e r north
on ilie Cosiilla ,assn riie i-asiern and western l imits are more d i f f i c u l t to ascertain
To ihe Last i l ie graben is lost in upper Bitter Creek although the volcanic rocks
ippear as lar CJ^ I as ( osti l la Pass and as ta r north as the area ol Oniz Peak in the

C o^i i l la ouadraraic ( \ l c K i n l a \ l ^ S A pi I ) To the west the limit is again i l l defined
in i lu i both P'-ecamonan and Tertiary roi-ks are found at the mouth of Red River
Canvon \\ lieri. no r th t r e n d i n g l au l t s predominate along the mountain t ront

riie maior l i u n alons; i l ie graben lollow". the hne ol Red River and Bitter Creek
Mthouah alino'.i ^ompleielv *.oncealed bv alluvium and inudflow its presence can be

in fe r r ed bv i l ie -iiniudes ol [lie Prccambnan-Tertiary unconformity and to a lesser
extent (lie ele\anon 01 the base ol the rhvolne group Tills high-angle normal fau l t has
been referred 10 J^ the Red Ri \er f a u l t To the south it is bordered by a parallel f au l t
that probablv iorm:> [lie southern limit of the graben Tlus f a u l t is possibly continuous
wi th an east-southeast l a u l t that brines lame against andesite in the vicinity of Red
River Pass

North of the Red River l au l i a line ot hvdrothermal alteration areas marks a parallel
t a u l t Tlie northern limit of the graben in the line of (lie structure section (pi 1 D-D')
is in Bonno C a n v o n where at one 'ocaiity the base of the andesite is 100 feet higher
than the base ol she downtaulied rhyolne The elevation of the base of the andesite is
9 800 fee t (lie same as that in upper Pioneer Creek on the south side of the graben
Tlie base of (lie aiiiJesite in the intervening depressed area is almost 7 000 teet which
indicates a structural relief of 2 800 feet m the line ot section

The segmentation of the Red River graben bv northerly striking faults is illustrated in



an east-west s t r u c t u r e section I pi I ( C ' l In Spring Guk-h the Ouesta Mine
stock appears .ULJ|I\ i-\pose(J .ilune the l ine ni .1 nor th i renuing l a u l t that brines up
Precambnan mica quar t / l ie against andesne Nearby the base ot the andesite resting
un mica qudrizne is Jt Jn ele \a t ion ot 10 300 teet which suggests J throw on this
t a u l t ol about 2000 tcet Far ther east the base ot the volcanic series is repeatedly
dropped to the east '.vith one exception bv high angle cross laults

The andesne thins and is locally absent in [he line ot section east ol the Red River
stock Meanwnile the increasing thickness ol latite at tains its maximum in Bitter
Creek Above the Lnderman mine rhyolne rests directly un the Precambnan suggest-
ing tliat this area .'.as a topographic high on an erosion suriace bevelled on Precam-
brian rocks

West ot Van Diesi Peak rhvolne and anaesite are laulted down against mica
quartzite this l au l t mav mark the s t ructural eastern limit ol the Red River graben

Tlie base 01 ihe Jndesite is not exposed on the east side ot this t a u l t but judging
trom thickness considerations is believed to be near 10 600 teet Comparison with the
elevation ol 10300 teet near Spring Gulch and the structural low ot 6 SOO leet
elevation east ol Hot tentot Canvon indicate a structural relief ot 3 500 to j 800 teet

Finally Tertian,' granite inirusives are louna along the axis ot the graben These
include the Flag Mountain Quesia Mine and Red River stocks in addition to several
smaller bodies 01 auari7 purplnrv

Moreno Val le \
On the west sine ol Moreno Val ley a laul l along Red Ri\er and Rio Pueblo do raos

though \anable nav have a ilirow ot as much as J 000 leei near Faos Cone Fhe Taos
Cune t au l t displaces the volcanic rocks in ihe uoper Red River Canvon I pi I ) and at
tile entrance to Foster Park l anvon ihe anaksiie t u l l s a n d breccias have slumped into
ind part iv block Red River Cain on Farther souih the lau l t coincides with a segment

ot [lie Blue Lai^e thrus t
-\t Wheeler Peak Milage ihe Taos (.one lau l t ot tsets another high angle l a u l t that

marks the eastern l imi t 'u l the volcanic rocks ana the western limit ol a large salient ol
Precambnan granit ic biotite gneiss (pi 1 ) The latter lault is interesting because it
connects an earner tear t a u l t along the south side ot the Precambnan salient with a
tear along the nor th side ot the salient The taul i extends southeast and mav die out in
the shears near the Fra/er 'mme at Twining

The tear on the nor th ' s ide ol (lie salient strikes in an east-west direction Irom
Hematite Creek eastward 10 Nor th Moreno Creek where it passes into the northern
part ol the Blue Lake llirust Mthough this tear is poorlv exposed it has sheared the
muscovue hematite granulite producing a lustrous schist An apparent ottset ot the
granuhte on the nor th side 01 (lie tear suggests a lorward movement ot about 2.500
teet In other \\ords the tear marks the •south side ot another salient ot Precambnan
rucks in the area 01 Nor th Moreno Creek

Another high angle , normal lault on ihe ^est Hank ol Moreno Valley cuts and
displaces the Hat trace ot the Six Mile Creek thrust Sections A-A' and B-B' (pi 1),
show it parallels the Taos Cone lault and strikes along Sawmill Creek southward to the
margin ot the mao area There Precambnan granitic rocks are in tault contact with the
Magdalena Grouo along a small scarp The throw on dus tault is only 200 to 300 leet
Topographic exoression ot this lault is imperceptible compared with that on the east
side ot the vallev the west l1ank ot the vallev is largely a dip slope ot Pennsylvanian
rocks

Finally the svncunonum produced by Laramide thrusting toldmg, and doming in
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FIGLRE 17-CJStward view ot Blue Lake urque and Moreno
\ -lev LDper pJri ot i gorge is an in mica quanziie Lower tree-
-..' e'-eu --iopes Jre underlain ov tlie Maeaalena Group whereab

leao^oii. sediments under l ie llie grass-Lowered valley floor Tlie
I'-.'-JmDn in ^>Jrc DI ilie Li.narron Range is e\posed east oi Eagle
\<si Lake

(- inurron R-nue
Mona ; i.a>>i side ol i l ie vallev itie Lagle Nest lau l t can be traced trom Lagle Nest

Lake nor i i i '.aro iliroiiah Baldv Mountain and bevond ihe northernmost part marked
bv a large ^iorne pJ rp i i \ r \ dike in i ruaine Poison Canyon sediments The line ol itus
l a u l t i r aL;J ' n t e r m n t L ' n t l \ lor 12 miles becomes l1e\ed and branched in the vicinity
ol t he McL '•ov i l i l l r l ivonie \pparenilv ihe intcrsei-tion with the southeasterly trend-
ing Fo\vier t^ss l au l i loi-aiized llus mirusive body Referring to a segment ot this tault
-.vstem \ \Jnek and Read i p S3) indicated that it .uts and displaces an earlier flat
t a u l t The i'iai l au l i re ie r red to is the underthrust tau l t ot the postulated plunger core
ol the Cluurron Mounta ins described earlier

Much oi 'he d i t t e renna l u p l i f t ol ihe Baldy Cimarron Range due 10 normal fault ing
lakes place Jiona the Lagle Mest t au l t The present pnvsiography of the range ( t i g 18)
is the resuii oi mid Ternary high-angle fau l t ing along its western flank, although like
ihe Taos Range the l u l l e\ient ol the structural and topographic rebel can best be
interpreted s\ addit ional consideration ot Laramide detormanon and doming by
igneous mmision (-iraion ( i n Lindgren Graton ana Gordon, p 2t14)'drew attention
lo ilie easiv-aru dip ol ihe Meso/.oic strata in the Baldv area these strata are tilted up
lo (lie I J U I I Jnd Lonseaueii t ly dip away Irom it The implications ot the uplifted
Precambrun ..ore in ihe range south ot Cimarron Canyon have been dealt with under
Laramide i.eiormation



FIGURE lS-\orihern pan 01 Cimarron Ranee seen across Moreno Valley Couihills
arc part 01 the uownthrown siae ot the hagle \'est f a u l t Baldv Mountain at (.enter ind
Touch-Me \oi Mountain at the right arc under la in bv eastward-dipping Mesozon. roi-ks
ii i irudeo h\ si l ls ol quart? diunie porphvrv

^inninJr\
Ideas ..on>.erniiii; the simi-ural origin ol the southern Rocky Mountains inav he

summari/eu as icllows some investiaalions l a v o r ihc lhcor\ DI l a te ra l i.ompression
\'.hile ixhers i-oniiiier v e n i L a i 'uveinents dominant Burbank and Goddard 11^7 \'i
'^'J) roi-oani/eu no i l i t h r u s t -iull'i is \vcll a^ '.ertii.al u p l i l t s in I lue r l ano I 'ark l)it
iL ' r en t i a l 'enii .J i ino\enieiii ' , _ ipa ren t l \ hei-ame doininaiit d u r i n g llic lal icr sl mcs 01
Jelormaiion " i i n i ip l l i rus i i ' i lie Pre>.aint)''ian i-ore ind l l ie down iau l l i n i ; ui id)a*.i;ni
\ i l l e v s \^c siiosi.ribc lo ilicsi; ' lews liasnJ nn »ur s ludv 01 l l i e l,agle \esi ire i We
t u r t l i e r oelie\e i .ui in ii.i.Diini 01 ihc n io i in ia in buiidnig inii!>l lisu nii.lude e l l > . L l s due
10 l l ie eii 'nlaLL'. ' iein ol l l i e r . r i i a rv grani ieh ind \ ( ) l<-a in>. iCLiunn-depress ion wi l l i in
l l ie aica l ( ' a r k ^ ' ( i t - i i p 25 ''i

More r e ^ e n i l \ Peiersen ( l11^' p c(i) anil Peiersen and Woodward (I* '?-!1*) luvc useu
models Minulauni ; u p l i t l in ihi; 'diacent r iLniJ i tas (. in-k La Juina area Tliev w>.re ib le
10 reprouuLC un ih rus i i na s imi lar to that desi-ribed by Prui.ha Graham and Nickclsen
(1°65) TIie sirL's'i respuiisible lor lliese simulaied moveinenis was aiii,nbed 10 dununa
bv inauma i rom oelow riiib L eni was lolloped bequential lv bv upthrusi ine (.ollapse
ind grabening

I n Leno /o iL i.ne a sequeniul and pussibl relaied series ol i.loselv spaced lectoniL
>-p0tlis i -on i r iDuied to l l ie i.o'nple\ s t r uL iu re s m ilns region Lateral compression
toldmg i i rus i ing and mo\emeni nl l l ie basement liave prei-eded igneous in t rus ion
doming and n,)llaD;>e alolm ven iLa l l a u l t s D i l t e ren t sirii tUiral elements luve emereed
is a resul t ol one or more ol these processes Tlie overall result is one ol i.omple\ity to
ll ie point ol being anomalous when compared to oilier segments ul llie Sanare de
Cnsio Mountains
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^loselv spJced teLtonic
LiierJl i.umpression
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-L'mcnis luve emerged
-, one ol i.omple\itv to
ems ol tlie SJnare de

Tin; h igle \;'>l ireJ is p-in ol 'lie SJnare de Cr i s to Rjnge I j l l s wiihin ihe southern
I^Di-1\\ M o u n i J u i s I'roviiiL-; However lome s t ru t t u r J l eviaen(.e indiLdies ihdt tlie west
^ioe DI More J \ J l l ev i.i)iitd lo>.Jllv he considered JS ilie western l imi t ol ihe (JrCJt
[•'IJIIIS I 'rovmLi.

I rusioiul i ; J iures n-Lenluated bv roi.k ivpe Jnd s i ruc tu r J l >.onirol domiruie over
depo-iiiioiui i . - iures Lrosioiul leJ iures possess tlie sinking reliet ol the Jre.i Tlie
wesiern md -Js iern pJrls oi i l ie liup Jrea Jre rugged in contrJst to (he middle run
wli iLh is i - iurJ^iJn/ed bv ' l ie inore yenile surUce hounding ilie Moreno VJllev In
pJriik.ul.K i l ie ' e s i e rn |iJri i-, niJde up en t i re ly ot i-rvstalbne roiks which in the TJOS
up ln i luve heen • .^ulolured b\ glJi.uiion In ^onirJsl depositionJl leaiures Lonsisung
ol ;:lJi.ul inorJinc ulus '.indslide inuiillow Jnd Jl luvium Jre i.onlined to vJllev
lloors

\ \n lnn ilii- I Jale Nest JreJ Jiid Jdioinine i-ountr\ Jre several elements whose
lilliologv geomorniin. l i istor\ Jnd s t ruc ture d i t t e r w ide lv Thev m(.lude ihe TJOS
i i p l i t l Red R i v e r grJben Moreno VJllc\ Jnd the Cimarron Ranee (06 \^>) Urietiv
ilie rJOs i i p l i l i consists nuinlv ot l-'rei.Jmbrun roi.ks bounded bv high-iinele normal
i Jd i l s md is J -iJi-ullv si-t i lniurcd l iorsi l i is bounded on the west bv ihe Rio (irande
l i l t Jiid on i l . e e is i hv ihe Moreno V.illev Tlie Moreno Valley is floored bv sedi-
incn iJ rv roi -Ks 'Jis;el\ Lovereo bv i l l uv ium bounded on the west bv high-angle norm-il
md i l i ru s i i J i n i i r.ie ne 'JJi ive nlivsiographit. expression 01 [lie Moreno Vallev strongly

^ O D K J S I S \ v i i n 'i.e oosinve rJos np l i l l on ilie west md [lie C imarron Mountains on ihe
i.'ist riie Ked R i v e r i;rJben ii LomposeLl nrinunly ol voltJnu. ro(.ks and Jsso>.iaied
i n i r u s n e s ol 'iij I \ r tn r \ me ^ir in . l i i rJ i lv [Ins graben is >-omple\ I t s boundaries are

FIGL'RL r'-Relaiion ol lo>.ai siruttural and geomorphit. elements ot EJgle Nest area
10 regional provuues
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FIGLRE 6 One ot six vortical diesol pump units iiscd in Sunshine Vallov A vertical crankshaft eliminates the
need 101 n -'cai bo\ to connect t 1 e dn\o 'n.iit to the pump The three mountains in the background are
lei t to n?ht Guddal i ipe Mounta in Lcrro L i;'o .ind L U I O nc la Olla \ icvi is southw estuard

G E N E R A L G E O L O G Y

rhc Sunshmi. \ i l le\ area is <;coiot;ican\ i re-
en t ran t hi twcen two plonks o! the ^"uihirn ROCK\
Mountains These moun ta ins were lormcd n late
Cret.K.eous .ind (. i r l \ I ( . r t i n \ l i m e h\ i.'.iinnrts-
sion of ihc e a r t h s i.rust \\lm.h cleiormcd inc r^cks
exposed it .ind unci ( . r i \ ins; (In, c inn s sun-ict Re-
newed u p l i f t ol ilusc nioiini nns recurred (, ir.ni;
Miocene nine ,ind ilns i i D i i f t is i|')|')arenil\ i . i ' - i i '111-
1111; lo ihc prcsi.'iii d i \ I p l i f t ol i i ie .im d ' r .n i ;
ilic Miocene took pi ice u n t \ e n l \ ind i 'oii_n
furmcd hci\\cen i \ \n lm;hl.ind (ironus Tins (inris-
sion referred 10 ,is ine Rio (.ii.inde "onuh (.ircies
the .irc.i L0\ered b\ tins invcsir-i.ilion [n iiie "•o'ii;n
\\crc deposited in.itcnnis eioded f ioin the liorcicnni;
hii;hl.inds .ind l.i \ .» einiticd l iom 'umerous ol-
i-anocs in iiie te'Jion ^ lie occurrence noMincm
.ind qu.i ln\ of ground \\.iier .lie t.iosel\ r c l i n c i 'o
the strnciurc .ind d i s t r ibu t ion of ihc \ u l e \ - i i l l
materials for i t is \ \ i t h i n these m.ucrinis '^no\\n
(-ollcctl\cl^ is the S iina I e i;ionp ill it niosi ground
\\atcr in the icmon is lound [n iiie (.onrsc "' Ins
nncstmaiion i t \ \as ihciefore ncccss.ir\ to L'MiTi'ne
the distribution siructino (.omposnion te\tiirc ind
subsurface relations of ihc materials LOinposins: no
'..iilc\ hil or associated \ \ i ih i t |3,iitn.ui,irl\ i - ' o ar

•.is these materials affect the occurrence 01 .round
\\atcr

STRATIGRAPHY

Tile locks ili.it (.rop out in the Sunshine Valley
i i i - i . l ie of sedimcnian igneous and mctamorphic

n i i ^ ' n ind r.ini;e f iom Prei-ambnan to Recent Most
"i i i ie ne.i is dir(.'ctl\ underlain bv \a l lc \ fill dnd
l , i \ a 01 i . t te T(.rnar\ ,ind Quaternary ace The areas
"i nui i - lop 01 ihe sediiTientar\ ii;ncous and mcta-
nornhn- io(.ks in ilit \ i c i n i i \ of Sunshine Vallcv
iii . ^no \ \n on plaic i The oldest ro«-ks exposed in

i lie l i e i ire I'rccambri.in These rocks crop out
I ir';(.i\ \ \ i t h i n ihe San^rc dc Cnsto Mountains and
is isolated h i l l s protruding through the surface of
'ic l.na-i.appi-d plateau Tile Pilco70ic rocks .ire
(. presented l5\ the Sannrc dc Cnsto lormation

" l i i i t i «.rops out in small areas on the mountain
I.IITJC ol ihc same name .ind is considered to be of
l 'enns\ k a n i a n and Permian ace The middle Tcr-
I I i r \ ' )(_ks .ire volcann. roc-ks ol varvini; composition
\ \h ich (.omposc muth of the Sanerc dc Cnsto
Mounia ins .ind several of the isolated hills found
I I I !|H' l.i\ 1-i.apped plateau \ allcv f i l l and l ava of

1 l ie Teuian ind Quaternary ape compose the
S i n i a I e ^roup which crops out in most of the
i won .ind uncomformablv overlies the Precam-
lii ian and middle Tcrtiarv rocks except where thev
•^roirude above the E;cncral surface of the tableland
\ l l u \ i a l sediments of Recent ae;e are found alon^
^irc im (.ourscs
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GEOLOGIC HISTORY
• Prc' 'ous eddies 01 outcrops b\ manv -coio-ists

,ind the examinat ion 01 we l l lugs durmc me i" e s t i -
mat ion ' i a v e re'calcd much oi the Jcolo^ic niSLO" <A
ihc area The io l lowin>; discussion is taken ia'"zei\
from B r v a n • l'J38 p 204-2261 and Mckinlav
(1956 " 25-26)

Proterozoic Era
The -'•aniic schist gneiss ana auanz c ' lien

form mucn Oi he Sanare do Cnsto Mounia rs he
gran i t i c 'nils at T'-cs Picdras and the ci.ar;7itc
forminz Cerro Azul have been as^iancd n me i er-
i turc 10 the Proicro/oic era The lack "i fossil'; and
the delormaiion undergone b\ ihcsc I O L K S ' ake
.inv att(.mt)t .it deciohcrmi; ihc ;colo^ic ' siorv
i ) f the era most diff icul t 1 oldmg f a u l t i n g u o i i f t
inetamoronism weather ing and inundation oc-
i-urrcd rcoeaicdl\ during the era

Paleozoic Era
The Palco/oic era \ \as marked in Vow Mc\ico

bv ihe (.nLroacnmcni oi a '-ca Irom the south Tim
sea did not inunda te nor thern Vew MCMCO ' ,n t i l
Devonian! •') lime for locks of c-irlv P.ileo/o'.i. a'-'c
arc mis^ini; in the northern l ialf 01 the Slate Dur-
ing Devonian! • > ) Miss iss ippian P c n n s v i v - m i a n
and Permian time ihc ^i-'.i submerged at ii-asi i\irts
of Taos Cuumv ma the M igdalcna ;roun •'ow
c\poscd itop the Sin-To dc Cusio Mountains 111
the soumcast auancr oi ihc (-oi int \ \ \as ucDosucd
Some ' i n i i f t 01 ihi. lunsh inc \ .illcv area euiicr
than Pc'-mian i imc ^ indi(.,iied b\ ihc (.oneiomer-
ilic nalurc of the ' i in-rc [Ie Cusio lormition l ^ I ( - -
k in l av ''^ ,1 2 5 ) \ \ h i c l i L-ops out In;
inountains cast of ihc \ a i l c \

Mesozoic Era

\'o tcdimcni in 'ocks 111" Ti i issic Iiira<;'.ic or
Cretaceous aw ire kno\ \n in I los Counn i.ontc-
qucnth ihc '^colo^n. L \L ' IUS tint occurred i ilns
iCHion durin-; ilii- MISO/OIL ci » >..innot 'L' dc-
(.iphcrcd ^ lie ';rcat thu.knc'-s of mar ine ^i-anncnis
deposited in nei^hborm'.; |\iits 01 irn; Siaic c lunnu
ihc Crc.iatLou'- ii;c n id li.d Jus t l I^T [i ' 5 1 10
bclic\c that the I'li.iins arra in ihc southern Taos
Count\ 'nusi n a v e brcn inincd In Cn.-iaccous
marine ^cdnncnis l i ilns is so (lien tlic iD':cncc
of scdimcniar\ ro<.ks in llic retlion can be inter-
preted to indn-aic ueposiiion followed b\ a(.ti\c
erosion iaihcr t i tan ''ondcposition dunni; the Cre-
taceous I'enod Simnarh locks of TIIBSSK. ind
Jurassic \w iilso ma\ luvc been deposited 'i the
area and then eroded i\\ a\

Tlic ML'-O/OH. ra (.losed \ \ i i h the I 11 imide
re\olunon Dunni; t ins i evolu t ion or deioirn nional
epoch the Rot.k\ Mounta in s\stem \\ is lormed
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The re\oiution \\as characterized bv compression
DI rocks into great folds and thrust faults and \\as
-iiicndea DV much \olcanism The lines of crustal
v cakncss oui l in inR the basin or trough throueh
'.hich the Rio Grandc prcscnilv flous mav have

originated dunni; this revolution although it is
^elle\ed ^cnerailv that the actual trough was
ormed alter the lar^c-scale volcanic aci iv i tv of

'' liocene i me

Cenozoic Ero

The Laramide revolution is considered ^enerailv
iCi nave be?un in late Cretaceous time and carlv
Tt.rnarv lime Dunnp middlc(9) to laief) Tcr-
i.ar\ time \oicani(. acii\ i t \ was renewed on a larpc
^ale The San Juan Mountain region in south-
western Colorado immediately to the northwest of
Sunshine \ allcv was one of the maior volcanic
Lcntcrs 01 the period The aggregate thickness of
the several uroups of lavas and tu f f s emitted from
ihe San Juan region is more than 33 000 feet Up- "̂•1
l i f t of ihc Sanere de Crisio and Concios prongs
ilons l au l i /ones look place in l a i e t - 1 ) Ternary
(Miocene- ') time and localized the present out-
Lrops ui ihc middlct ' ' ) Ternary volcanic rocks A L
Miocene landscape topographically similar to the ^r

present landscape was thus created and deposition
01 l i l cv t i l l into the downfau l t cd areas ensued

\ftcr Miocene l ime the deposition 01 a l luvia l
';caimcnis and lava .ind the upl i f t of ihe highland
prones continued in ,in almost cyclical fashion The
i-ontinucd u p l i f t of the highlands maintained the
dcoosiiional trough formed in the Miocene and
'ccompanving •iubsidenLC of the trough preserved
,rcat thickness of a l l u v i a l ^ednncnis and l a v a llovvs
i.omoosin2 the Santa 1 e group During Miocene and
Pliocene lime the deposition ot a l l u v i a l sediments ap-
pears to have been dominant In la tc t ' ' ) Pliocene
ind oarlv Pleistocene l ime e\trusion 01 andcsito-
msalt on a 1 ircc scale bcean Guadalupo Mountain
Ccrro de la Olla San Antonio Peak and L to iVloun-

i in erupted in termi t tent ly spewing lava in nil
directions and constrix-tine a vast lava plateau The
'n tc rmi t tcn t nature of the volcanic ac t iv i ty resulted
in an inicrbedding of l ava Hows and a l luv ia l sedi-
ments near the highlands Upli f ts of the Sangrc dc
Crisio Mountains and depression of portions of the
- i i lc \ and the deposition of rock vvasie into the
lowlands is continuing at present

STRUCTURE
Fault ing

raulimg was the maior diastrophic process in
ihc Sunshine Vallcv area after the middle Tertiary
I t i-rciicd the liighlands from which the alluvial
sediments were derived and maintained the physi-
ographic outline of the Rio Grandc trough



m'- effects 01 tauii in 'L; ••incc ire middle TL't iarv
Fare *<'(." in man\ places in F.ios Coiimv nna in Sun-

shine ilev In inc ' i c i n i t \ of P lar .ind cisewncre
in souirern T.ios Couniv > n e Sania 1'c -•-ouo nas
been u^ , ' .n tauhed inci is now in u rcct contact ' nh
Prcc.imrian rocks FisLwrK-re the l a v a rows na\c
been ' •; aulted The bold wes te rn ace 01 I'lc san^rc
de Cn o \ lounIa lns ind in p. in 'CJiar ihc <-\'dcn(.c
of inarsuiar laccts i au l t ^carpic 's and idnasudcs
indic.in pal thc<e r"ouniams owe ncir "resent re-
lief 10 su i t ing Mikrnlav i 1956 i 21 ) '.inmates
that L isi 01 Sunsnine \ allev the Sanere nc Cnsto
Viouma.ns were raisca 7 000 feet and ultca eastward
in Pliocene and Pleistocene lime

Tin i a \ a ilows thai LBD San Pcaro Mesa coin in
Sunshine Valie\ and in Colorado are beiie\ed b\
Upson ( 1 9 4 1 p 5S6) to be uplaulted Don ons of
the iinaesitc-basan ^as thai underlie the plateau
and the Dicdmont a l l u v i a l plains The difference in
al t i tude oct\\een the l a v a buried beneath the nied-
mont , i n u \ i a l plain west ot the '^esa and the top
of the rrcsa is an indication of the amount ot up l i f t
in the rceion The top or the l a v a that cans San
Pcdro 'lesa nortn of Canon Cedro (pi 1') is at an
approximate al t i tude or 9 -100 feet ChiHo dam-site
test hole R-8 17329241 Cpl 2) is the well closest to
the nusa for \ \hich .1 log is avai lable and wmch
pcnctraicd l a v a In mis \ \cl l liic iiDpcr sunace 01 the
lava is ,11 an i l t i tudc 01 7 287 feet ->87 feet oelovi the
land surracc \ssumine that this i a \ a How did not
dip e i s iwa rd and lhat th is ^ame ilow caps inc mesa
the in in imum u p l i f t none; the mountain ironi must
ha\c been anoul 2 100 feet Tins uo l i f t probaoiv has
occurred siiuc the cessation ot volcanic ac t i vnv

Cvidence of cont inu in i ; up l i f t iione Hie font of
the S in^ro tie Cusio Mounta ins is oiicrcd b\ ,1 i au l t
s(.arpl<-t iDrmcct in inc i l l u \ i a l f i n ill the '•noum of
C-inon Ci.clro Tills scirp i'i ibout i milL ^csi of
the inounta in front and a iniartcr ot a inile cisi of

Siate H]sh\\a\ 3 from v,mch it is clearly visible,
11 rends siishth cast ot north and is 1 5 miles long
Near i t s center it attains a height 01 about 30 feet
,ibo\c the surrounding land but tapers off rapidiv
10 the norm ind south The scarp need not mark the
suriKial trace 01 a faul t that extends downward into
Ixarock as i t mav lie at some distance trom the
'nastcr t a u i t and mav ha\e orit;inated from tensions
L' LID in ^c a l l u v i a l fan b\ mo\ement along the

maior fau l t /one The sharp relief ot the scarp testi-
PCS to us \ou th for i t could not ha\e lasted long,
;coiosicall\ in unconsolidatcd sediments

The isolated hills o." Prccambnan rocks such as
Cerro \7ul and the hills at Trcs Piedras (frontis-
nicce) ma\ represent splinter fault ing 01 the base-
ment rock or mav indicate that the basement was
a rcaion o: ?reat relief when downtaulted

Unconformities

The andcsite-basalt la\as of the Santa Fe group
unconiormablv o\erlie Prccambnan rocks at Tres
Piedras The la\as similarly are unconformable on
rocks comnosine; the \olcanic complex of middle(7)
Tertiary aee

The unconformable relation of the plateau lavas
10 the andcsite of middleC3) Tcrtiarv aee composing
Ccrro Cluflo is well exhibited on the cliff cut by the
Rio Grandc into the plunging cast Hank of that
mountain When \icwcd from the east rim of the
tan\on the dark-brown andcsite-basalt flows are
i-icarlv seen 10 o\crlap the lighter colored distorted
indcsitc

The unconformabic iclation between the lavas
.ind the \olcanic classes of middlc(7) Tcrtiarv age
i-umoosin; \o -\s;ua Mountains (frontispiece) is in-
il'rcl.tiv indicated in .1 cut along U S Hiehwav 285
.nimediaich west of the \illai;c of \o -Xeua At this
i.\oosurc ic\\orkcd \olcanic i;l>isscs •\rc buried bc-
ncith a l ava flow

R O C K F O R M A T I O N S A N D
T H E I R W A T E R - B . E A R I N G

C H A R A C T E;R I S T I C S

PRECAMBRIAN SYSTEM

Prccambn.m ^i innc ^rciss s<.hist and uuartzi tc
occiu in . i in l \ in the Sani^ro de Cnsto Mounnins
Materials dcn\cd from these locks i-ompose much of
the \ , i l l c \ - t i l l sediments found i •' the Rio Giancic
trough in Taos Couni\ Prct-ambrian rocks also i.om-
posc sc'\cnl buried lu l ls which protrude throusn the
sea ol l a \ , i underl \ mi; the plaicau The Milage of
Tics Piedras derives us name from the three grani t ic
hills t h a t use abo\c the ^.uriacc of the ulaieau
Cerro \7ul (B lue H i l l ) near the ';ouihcrn c\iremitv
of ihu puicau is i-omposed 01 bluisil quartziic

;11! I.-Lkness and c\tcnt of ihc Prccambnan rocks com-
)osini; Ccrro \/ul and the hills at Tics Piedras arc

'•101 known because of their partial burial beneath
i^hc thick indesitc-basalt lavas of the Santa Fc group

The Prccambnan rocks generally are hiehlv
' l i a c t u i e d having undergone multiple periods of
cieiormation during their long geologic hisiorv Ho\\-
LMT the iractures arc usuallv tighth closed at depth.
ina these locks should generally be considered as
Kluiciudcs — that is non-watcr-boanng rocks
Locailv ai Trcs Piedras small quantities of water
>re derived from wells dug into granite These



wells, which appear to act as cisterns and 10 derive
their water rrom al luvium overlving the sranite
usually go dry in earlv summer and in late ra i l or

»arly winter
PENNSYLVANIAN AND PERMIAN SYSTEMS

Sangre de Cnsto Formation

The Sanere de Cnsto formation 01 Pennsvivaman
and Permian age crops out in isolated patcnes nigh
in the Sanere de Cnsto Mountains The lormanon
is described bv McKinlav (1956 p 11) as well
cemented reddish arkosic shales, sandstone and
conglomerates composed of Precambnan aebns
Because ot its limited occurrence at high altitudes,
this formation is not important with regard to the
occurrence or ground water in the Sunshine Val-
ley area

TERTIARY SYSTEM

Volcanic Complex

A \oicanic complex, consisting of anaesite,
rhyolite tuffs and flows basalt, granite, and some
interbedded sedimentary rocks, forms part of the
Sangre de Cnsto Mountains and San Pedro Mesa
These rocks considered to be of middle^) to late*7)
Tertiary age, are the source of much of the detritus
composing the valley fill Cerro Chiflo and \o Agua
Mountain, two partly buried hills which protrude
above the surface of the la\a-capped slaieau
(frontispiece), are composed respectively 01 andesite
and volcanic glasses These rocks are considered to
be equivalent in age 10 the rocks composing the
volcanic complex

With regard to the occurrence of ground water
in the Sunshine Vallev area only the rocks com-
posing Cerro Chiflo and No Agua Mountain by
virtue of their presence within the Rio Grande
trough, assume importance The description and
discussion or these rocks which follow are oased
largely upon the available literature maps lo?s of
test holes and water wells, and observations made
in the field

The andesite composing Cerro Chiflo is hard,
fine grained, and largely gray but mottled and
banded with pink Flow lines and fractures in the
andesite are well exhibited on the cliff cui bv the
Rio Grande into the plunging east flank of the
mountain Subordinate amounts of rhyoiite occur
with the andesite and the log of lest hole 29 12 -
17434 indicates that volcanic ash is present beneath
or within the andesite at a depth of 166 feet

The \olcanic glasses composing No Agua Moun-
tain are presently being strip mined for use in the
production of cmderblock Locally these volcanic
glasses have been referred to as perlite a term which
under a broad industrial classification, includes all
expansible \olcanic glasses However, the several

specimens that have been examined do not exhibit
a perlitic structure The texture of one sample re-
sembles that 01 oumice and consists largely of
interlocking crystal-clear glass fragments and fibers
Other specimens much denser than the pumice-tex-
turcd sample exhibit a well-defined flow structure
consisting ot alternating buff and bluish-gray bands
Many of the flow structures are highly distorted and
exhibi t numerous types of miniature folds Much of
ihe rock forming the mountain is fractured to such
an extent that little blasting is needed to aid re-
moval of the rock by bulldozers Some of the visible
iraciuring undergone by the volcanic glasses may
be due to erosional load relief which has resulted
.n parting of the rock along flow lines

The thickness and extent of the andesite com-
posing Cerro Chiflo and the volcanic glasses
composing No Agua Mountain are not known, be-
cause of their partial burial beneath the thick
andesite-basalt lavas of the Santa Fe group which
form the tableland west of the Rio Grande

The ability of the andesite and the volcanic
glasses to transmit water appears to be poor The
grains of these rocks, like those of most igneous
rocks are interlocking and provide little or no pore
space The movement of ground water through such
rocks necessarily depends upon the extent of the
fracturing undergone by the rocks either during or
after their solidification In contrast to the andesite-
basalt lavas of low viscosity, the andesite and vol-
canic glasses both were derived from a moderately
;o highly viscous lava The high viscosity of the lava
probably limited the areal extent of the individual
flows, and they are believed to have accumulated
'loon one another in thick randomly distributed
layers interbedded with ash Logs and exposures
indicate that these rocks are fractured, as a result of
flow in the fluid state, contraction cooling, or post-
solidification stresses The thickness of the flows
and their limited areal extent however probably
'•esincted the development of extensive open-frac-
iure systems such as those which developed in the
tabular plateau lavas It is believed by the author
hat both the andesite and the volcanic glasses are

'iot as permeable as the andesite-basalt flows be-
neath which they are buried, and they probably
iorm barriers to the movement of ground water
beneath the plateau

Three Chiflo dam-site test holes (29 12 16 133,
29 12 17422. and 29 12 17434) which were drilled
io explore the water-bearing properties of the ande-
site were drilled into that rock to a depth below the
water table in the surrounding andesite-basalt flows
\o mention was made in the drillers' logs of the
occurrence of ground water in two of these test
holes, however, the third hole (291217434) en-
countered water under sufficient hydrostatic pres-
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sure to produce a flowing well Well 29916200
buried beneath U S Highway 285 .'•nmeaiately west
or Yo Agua Mountain rcponediv 'as drilled to a
depth of 700 feet without encountering water The
cuttings removed during the a r i l l ina or this well arc
reported bv longtime residents as having consisted
of a w h i t e sand which probabiv ".as (.rushed vol-
canic glass However this drv hole aocs not neces-
sarily prove that the 'oicanic classes comnosing ^'o
•\gua Mountain iirc not " itcr "caring for the
rceional water table .is indicated bv figure 7 is
probabiv below the a l t i tude 01 nc bottom ot
this well

TERTIARY AND QUATERNARY SYSTEMS
Santo Fe Group

The \ailcv-ril l materials which have accumulated
to a great thickness in the Rio Granae (rough since—^
middle^) Miocene time .ire collect ively called the
Sama. Fc group* in the Santa Fe area Equivalent
rocks occur wi th in the Rio Grandc depression from
the north end of the San LUIS Va l l ev 10 and bcvond
El Paso Tc\ In the Sunshine Vallcv area thcv con'
sist largely of a l lu \ ia l sediments and andcsitc-basalt
lava flows and some lake deposits These rocks arc
not all of one age for obviously ihe \ alley fil l
deposited in middled) Miocene time is older than
the detritus removed from the slopes ot the high-
lands during Plcistoccnc( •') t ime \cverthclcss thcv
arc grouped together because all were deposited in
a common trough Thcv have a common mode of
occurrence and thcv arc all voungcr than middle
Ternary _
-— The Santa Fe group is the maior ground-water
reservoir in Taos County The a l l u \ i a l sediments
andcsitc-basalt Hows and lake deposits which LOpa^^
Dpsc this group in the Sunshine \ allev area differ
grcailv from each other in their Lhologv and in
their watcr - t ransmit t ine (.haractcrisucs The three
units arc discussed below
Alluvial sediments ' ''I

' !!!alluvial sediments underlie most ofrf the pied-
mont a l lu \ ia l plains and arc micrbcadcd [ w i t h the ;
^andcsitc-basalt flows of the plateau The,V|'arc (.o'm- 1
posed of detri tus or rock waste washed down from
mountains into the Rio Grandc trouen Most of the
alluvial sediments forming and undenting the pied-
mont a l lu \ i a l plains were derived irom'jlthc Sanprc
dc Cnsto Mountains althouch small amounts were
contributed bv Utc Mountain and Guadaluoc Moun-
tain The a l l u v i a l sediments undcrhing |and intcr-
beddcd wi th the lavas ot the plateau were'probabiv
derived both from the Sangre dc Crisio (Mountains
and from the highlands bordering the plateau on
the west

•Spiesel Zane and Baldwin Brewster Geolo?>
and water resources ot the Santa Fe irea N Mex
U S Geol Survey rept in preparation

The thickness of the alluvial sediments beneath
the \ allev is estimated by McKinlay (1956, p 21)
10 be about 3 000 feet However the alluvial sedi-
ments deposited since the last period of volcanic
ac t iv i ty , thin out toward the west and near the con-
tact ' v i th the eastward-dipping lava flows thev are
onlv a few feet thick (pi 3) The thickness 01 the
i l l u v i a l sedimcnis underlying the lavas capping me
plateau is not known The greatest thickness ot
a l l u v i a l sediments penetrated bv a well (1 73 32 122)
is 535 feet The surface distribution of these sedi-
ments in Sunshine Vallev is shown on the geologic
map (pi 1)

Examination ot the walls of irrigation ditches
and of gravel pus along State Highway 3, reveals the
heterogeneous character of the alluvial sediments
These sediments commonly buff to dark brown arc
composed of materials ranging in size from clav
particles to cobbles 8 inches long The individual
pebbles and cobbles arc recognizably derived from
the granite schist gneiss and volcanic rocks com-
posing the Sangre dc Cnsto Mountains, and thev
range in color from bliick to grav-grcen to red

Usually the a l luvia l sediments are unsoned but
locally they arc fair ly well sorted and contain lenses
of gravel sand or clay Well logs show that the
horizontal and vertical va r i ab i l i ty of the a l luvia l
sediments as seen in pits and ditches is also charac-
teristic of the rock at depth

The presence or absence of sorting and the wide
var ia t ion in lithology of the detritus composing the
a l luv ia l sediments may be attributed largely to the
v a r v i n g load capacities of. and the frequent channel
shif t ing bv the streams that emerged from the high-
lands to deposit the sediments During periods of
hcavv flood, the streams are able to transport ma-
terials of all sizes including boulders The large
boulders and cobbles, usually deposited near the
mouths of canvons at the root of the mountains may
thus be carried some distance from the canvon and
dropped over hncr sediments laid down on the plains
during a minor flood The character of the sedi-
ments covering these boulders and cobbles wi l l in
turn depend largely on the stream velocities 01 suc-
ceeding floods During periods of moderate stream
discharge coarse materials previously deposited mav
deflect the stream so that its load may overlap the
finer sediments deposited at the mouth of a smaller
neighboring canyon In such a manner, heteroge-
neous alluvial fans and cones were built at the
mouth of every canyon at the foot of the mountain
range As these fans grew and expanded laterally
ihcv coalesced forming piedmont alluvial plains

Most of the domestic and stock wells, and all
the irrigation wells in Sunshine Valley derive their
water principally from the alluvial sediments The
water-Clearing characteristics of these sediments are
of necessity as varied as their lithology Beneath the

15



water table all the voids or pore spaces between the
individual grains are filled wi th water, irtat is, the
sediments as a whole are saturated Tne ground
water is continually moving slowlv througn me void
spaces in the rock. toward natural outlets or wells
that are being pumped The rate of ground-water
movement through the void space of these sediments
is dependent in part upon the degree of sorting of the
grains through which it moves For cxamoie coarse-
grained, well-sorted sand permits movement of
ground water much more rcaailv than gra\ei that is
thoroughly mixed with sand and clav In the gravel
stratum the spaces between the pebbles are filled
with sand grains and the spaces between sand grains
in turn are filled by clay particles, movement of
water through this stratum consequently is com-
paratively slow The well-sorted, coarse-grained
sand would offer relatively less resistance to the
passage of water

The rate of movement of water through well-
sorted materials also varies directly with the coarse-
ness of the grains Thus, a well-sorted sand will not
transmit water as readily as a wcil-soned gravel,
water moving through the sand would have to over-
come a greater amount of friction than would be
encountered in the gravel Stated in another manner,
the ratio of the surface area of a given volume of
water occupying a void, to the volume of the void,
is greater in small voids than in large voids Small
voids therefore offer more resistance to the move-
ment of water than large voids

Owing to the large range in possible degrees of
sorting and coarseness of the alluvial seflimenis, the
rate of ground-water movement through this ma-
terial vanes greatly Deep wells tapping these sedi-
ments. however generally vield large Quantities of
water because in most places they tap some strata
of well-sorted material in addition to penetrating
zones of "tight" clavey or poorly sorted material The
yields of irrigation wells tapping the a l luv ia l sedi-
ments generally range from 600 to 1 200 epm al-
though one yield as large as 3 000 gpm has been
reported (table 5)

Andesite-basait
Andesite-basalt lavas underlie most ot the pla-

teau in western Taos County (pi 1) and are known
to exist beneath, and to be interbedded with, the
alluvial sediments composing the piedmont alluvial
plains east of the Rio Grande Ute Mountain San
Antonio Peak. Cerro de la Olla. Cerro Negro and
other volcanoes in the region were the probable
sources of these vast lava flows, although some of the
flows may have issued from fissures The flows range
in composition from basalt to andesite and will be
referred to hereafter as andesite-basalt lavas or
simply as lavas

The individual andesite-basait lava flows are
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generally less than 50 feet thick and are locally inter-
bedded with thin strata of volcanic ash In the
northern half of the plateau, the logs of wells 29 11 -
14410, 31910320, and 30108444 show that the
lava and associated volcanic ash and cinder beds
reach thicknesses of 485, 575, and 600 feet, respec-
tively In the southern half of the plateau the thick-
ness of the lava ranges from 45 feet. north of Tres
Piedras to 280 feet, 5 miles north of Taos Junction
(logs 28 9 11 200, 26 10 6 200, and 25 10 4 222. table
7) Approximately 670 feet of lava is exposed in the
canyon at the Taos Junction bridge

The andesite-basait flows were derived largely
from molten lavas of low viscosity, hence they were
able to spread out over the plateau in tabular sheets,
often of large extent The sheets were cut by numer-
ous vertical fractures which formed during the cool-
ing of the lava The rapid chilling of the tops and
bottoms of individual flows, and later erosion, re-
suited in a rugged contact between the lava strata
In addition, the chilled and broken crusts of the
flows probably were often rolled under the advancing
front of the lava, and as a result permeable brecci-
ated zones may at times have been formed at the
base of individual flows In such a manner, both
horizontal and vertical passages were developed in
this rock Although some of the andesite-basait lava
is very dense, most of the specimens collected contain
v esicles or bubbles formed bv gases escaping from the
cooling lava The vesicles usually occur near the
top of the lava flows Typically, they are spherical
or cellular in outline but many are tubular The
vesicles range in diameter from the size of a pin-
point to 0 5 inch and are not well interconnected

Although the lava ranges in color from )et black
to brownish red, most specimens are gray on the
fresh surtace The rock commonly weathers to a
black, brown or cream color The texture of the
flows generally is so fine that the individual grains
cannot be distinguished witn the naked eye, al-
though some samples are sufficiently coarse textured
to permit such distinction The coarse-textured sam-
ples may represent the middle portions of thick flows
Most specimens exhibit a fine-grained, smooth frac-
ture The lava normally weathers into a clayey soil,
on which travel by auto during and after a rain-
storm is a painstaking, and at times a hazardous.
process

Most of the stock wells in the northern half of
the lava-capped plateau obtain their water from
the andesite-basait The ability of this rock to trans-
mit water — that is, its permeability — depends
largely upon the extent of its fracturing Unlike
alluvial sediments which generally have void spaces
between individual grains through which ground
water may move, the grains or crystals composing a
lava are usually interlocked, thus leaving little or
no interconnected void space Ground water in lava



flows tticreiore moves omv through tractures in the
rock or along the rough (.oniacis separating the in-
div idual flows Vesicles do not seem o be an im-
portant medium for ground-water movement
through the l ava

Because ot dependence upon iracturcs to transmit
water andesne or basalt lavas are oiten described
as hav ing a low rock permeability but a high for-
mational permeabili ty That is ihouen small por-
tions or a l a v a flow are commoniv impermcaDle the
lava flow as a whole is capable of t ransmit t ing large
quantities 01 ground water Stock wells on the pla-
teau vhich lap the l ava have reportedly yielded 25
to 30 gpm during bailing tests The great depth to
water in the lava beneath the plateau and the avai l -
abilnv of shallower water in Sunshine \ alle\ from
the al luvial sediments has precluded drilling in the
lavas lor irrigation water

Lake deposits
Logs of numerous wells show that deoosits of

clay or sandv clay occur beneath the al luvial sedi-
ments in the southwestern quarter of Sunshine Val-
lev These deposits, which are believed to have been
formed in an ancient lake range in thickness from
several feet to 166 feet Most logs describe these
sediments as "clav, brown, sandv," ' clav, red,"

"•-lav dense brown stickv " Several logs list strata
n wnich sand and gravel occur in a matrix of brown

ciav The determination of the lichologic character-
istics of these deposits is based, of necessity, upon
descriptions in well logs, for the deposits have been
buried beneath younger alluvial sediments

although the lake sediments are generally fine
grained indicating deposition in relatively quiet
waters (-oarsc well-sorted deposits could have
.ormed along the eastern border of the lake as a
result ot reworking of the flanking alluvial sedi-
ments The permeability of the lake deposits is usu-
ally low because ot rheir predominantly fine-grained
ie\ture Consequently, wells drilled into these de-
posits wi l l yield relatively small quantities of water

The origin and extent of the lake in which these
deposits formed are discussed under "Subsurtace
geology "

QUATERNARY SYSTEM
Recent Series

Stream deposits, predominantly sand and gravel,
crop out along the banks of creeks in the area These
deposits generally are fairly well sorted Wells dug
along Costilla Creek derive their water largely from
floodplain sediments deposited bv this creek The
thickness and extent of these deposits are not known

S U B S U R F A C E G E O L O G Y

Owing to the different water-bearing capacities
of the a l luv i a l sediments the andesite-oasalt l avas
and the lake deposits the subsurface relations be-
tween those roi-ks dirccilv affect the rate and direc-
tion 01 uround-watcr movement The relations 01
these rocks to each other .ire thcrelorc ti.scusscd w i t h
special reference to the subsunacc '.icoloav ol Sun-
shine \ allcv

Beneath the lava-capped plateau inc l a \ a flows
and associated ash beds accumulated one upon
another to thicknesses raneme from 45 ^o more than
600 feet These overlie the a l luvia l sediments and
there is no evidence of intcrbcddmg of ihc sediments
and the l a v a beneath the plateau

East of the Rio Giandc the lava Hows have been
buried beneath a l luv ia l sediments and arc locally
interbedded wi th them During periods of volcanic
activity the al luvial sediments derived from the San-
gre de Crisio Mountains were part ial lv buried be-
neath vast sheets of l a v a derived from the west
With the cessation of volcanic ac t ivnv ihe lava
flows vvere in turn buried beneath dctrnus In such a
manner the lava flows and the a l luvia l sediments
which largely compose the Santa Fe arouo were
interbedded along the mountain from This inter-
bedding is clearly seen in the Rio Grandc Canyon

at Dunn Bridge (fig 2) To the north opposite
Sunshine Vallev onlv lava flow's are seen in the can-
von Well logs Cable 7) show however that the
l a v a and a l l u v i a l sediments are inierbeddcd east and
•-outhcasi of Utc Mountain

Since ihc last period of volcamsm the lavas cast
of the Rio Grandc Canvon have been largely buried
beneath ihc i l l uv i a l scdnrcnts that underlie the
piedmont a l luvia l plains In Sunshine Valley the
lava crops out in a narrow strip, half a mile to a mile
wide (pi 1) which borders the Rio Grande Canvon
on the cast Elsewhere in the vallcv the lava is
buried beneath the a l luvia l sediments

Knowledge of the went of the lavas beneath
ihe vallcv is derived from the logs of wells and dam-
site test holes Figure 8 is a structure contour map
prepared from logs, showing the altitude of the up-
permost lava flow encountered during the drilling of
wells and test holes in the southwest quarter of the
vallcv The structure contours clearly show that the
lava strikes nearly north-south and dips eastward
The plain, under which the lava is buried, slopes
westward consequently, the depth to the lava in-
creases toward the Sangre de Cnsto Mountains The
lava was encountered at a depth of 102 feet below
land surface in test hole 30 12 33 220, 1 5 miles east

18



streams also head in the Sangre de Cnsto Mountains
but unlike the above-mentioned streams (Costilla
Creek Laur Creek. Rio del VIcdio Rio Pnmero
and Canada Pinabete), ihev flow in a > alley incised
100 to 200 feet below the surface 01 the piedmont
al luv ia l plain rather than upon the surface of the
plain Red River shows an appreciable ^ain in flow
in large part from springs on the nortn and south
banks between its mouth and a point about 7 miles
upstream at the junction \ \ i th Cabrcsio Creek In
its lower reaches Cabresto Creek also receives part
of its flow trom ground water The accretion to Red
Ri\cr is discussed more f u l l v under the section
in this report on ground-water accretion to the Rio
Grande and Red River

IRRIGATION CANALS AND DITCHES

Acequia Madre Cerro Canal, Ccrro communnv
ditch, and Llano ditch (pi 2) are the maior irriga-
tion watercourses that di\ert water from the
perennial mountain streams The first two divert
water from Costilla Creek, the Cerro community
ditch intercepts water from Latir Creek Rio del
Medio, and Rio Pnmero, and Llano ditch diverts
from Cabresto Creek Numerous minor ditches (not

labeled on pi 2), including Mesa ditch. Middle
ditch \\ire ditch, and the New Mexico branch of
ihe Cerro Canal, divert water from the ditches
named Within the State the network of ditches is
largely limited to the northeastern and south-
eastern corners of the valley In Colorado sur-
face water is applied to much of the land in the
Mcinitv of Garcia and Jarosa The quantity 01 water
flowing in the ditches depends upon the season of
the vear and the amount of water released from
storage in Cabresto and Costilla Reservoirs During
the 1955 irrigation season (Mav-September), \cequia
Madre Cerro Canal, and Llano ditch transported
respectively about 4,600. 11,700 and 2,000 acre-feet
of water past their points of intake The flow in
these ditches during the winter is negligible The
flow in the Ccrro community ditch during the 1955
irrigation season was greater than the 3,200 acre-
feet diverted from Latir Creek by the amount of un-
measured intake from Rio Pnmero and Rio del
Medio The flow of Latir Creek is diverted into this
ditch the year round None of these ditches are lined
to pre\em the loss of water through seepage The
ditches are commonly floored with sand and gravel
and serve as excellent sources of artificial recharge
to the ground-water reservoir

G R O U N D - W A T E R R E S O U R C E S

SUNSHINE VALLEY

Ground water beneath Sunshine \ allcv occurs
within the alluvial sediments that largely underlie
the piedmont a l luvia l plain and wnhin lava flows
that underlie and arc intcrbcddcd w i t h the a l l u v i a l
sediments Most wells derive their waier from the
al luv ia l sediments that floor the \ai lev Ground
water w i th in these sediments is i^cnerallv found at
depths ranging from 2 to 90 feet in the southern half
of the vallcv and from 50 to 271 feet in the northern
half Several dam-site test holes and several irriga-
tion wells have been drilled into the lava and the
wells derive all or part ot their water irom that rock
Water within the lava is tapped bv wells at depths
ranging from 90 to 231 feet below the land surface

Wells dug along the banks of Costilla Creek de-
rive their water chiefly from the alluvium of Recent
age deposited bv this creek

Water in Alluvial Sediments
Occurrence

The alluvial sediments form the principal aquifer
within the vallev Thev underlie most of the vallev
(see pi 1) and contain large quantities of ground
water of excellent quality For manv vcars prior 10
the recent development ot sround water for irriga-
tion water within these sediments was used for
stock and domestic purposes The quantity of water

pumped from this aquifer for irrigation now greatly
exceeds all other uses

The depth to water within the alluvial sediments
varies considerablv in different parts of the vallev In
.the southern half of the valley, water levels are rela-__
tivelv shallow ranging from 2 to 90 feet below land_J

"surface In T 30 N R 12 E the water table if"""̂
within 50 feet of the land surface It nearly parallels
the land surface throughout this township, and con-
sequently the depth to water does not increase
toward the east despite the rise of the land surface
in that direction Plate 3 shows the relation of the
water table to the land surface across the center of
this township. In sees 1, 14, 15, and 23 the land
surface and water table converge, the upper surface
of the zone of saturation approaching to within 2
feet of the land surface The water table in these
sections is at the land surface in several places where
watering holes have been dug One of these holes
or pits. in the NW'/i sec 1, served as a watering hole
in stagecoach days '

In the immediate vicinity of Cerro, and south-
ward to Questa, water levels range from 60 to 157
feet below the land surface In this area the lancM
surface rises toward the mountains and toward the
low topographic divide separating the two villages
at a gradient greater than that of the water table,
resulting in greater depths to water in those wells
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mav be expected from several feet of hisniv iractured
saturated lava The pressure tests conducted on the
test holes show clearly, however that a large varia-
tion exists in the water-transmitting capacnv of the
lava In Costilla dam-site test hole I or example
several zones ranging from 10 to 20 feet in length
accepted no water under pressures of i00 pounds

The possibility of obtaining from me lava suffi-
cient water for irrigation has not \c t been determined
adeauaielv bv drilling but appears >o depend
dircciiv upon the extent of fracturing encountered bv
a well A well penetrating several hundred feet of
saturated lava might tap se\eral highlv iractured
zones capable of yielding large quantities 01 water
The yields of adjacent wells might differ consider-
ably, however Sufficient water from the lava for
stock and domestic needs is considered a certainty
Stock wells on the lava-capped plateau west of the
Rio Grande which den\e their water from saturated
la\a reportedly were tested with a bailer at 25 to
30 gpm

Chemical quality of the water

Ground water within the lavas is of satisfactory
chemical quality for all usual purposes and closely
resembles that within the ailu\ial sediments Table
8 lists the chemical analyses of water samoles from
three springs that issue from lava in the Rio Grande
and Red Ri\er Canyons and from a stock well on
the lava-capped plateau The hardness 01 the sam-
ples ranged from 63 to 100 ppm

Relation of Water in Alluvial Sediments to
Water in Andesite-Basolt

Ground water has been shown to occur in both
the alluvial sediments aJid the andesite-oasalt lavas
The absence of springs at the surficial contact of the
alluvial sediments and the lavas plus the similarity
in chemical composition of the water in the lava to
that in the overlying alluvial sediments indirectly
indicates that water from the sediments mo\es into
the underlying lava

Water is heard running or cascading constantly
into wells which have penetrated both saturated
alluvial sediments and lava flows This phenomenon
is exhibited in irrigation wells drilled east and south-
east of Ute Mountain Well 1 74 24 244a for ex-
ample was drilled through a lava flow between 276
and 290 feet then into more alluvial sediments to
a depth of 475 feet where lava was again encoun-
tered The water level in this well on Julv 12. 1955
was 1979 feet below the ground Water is always
heard cascading into this well Irrigation well 1 -
7424244 320 feet north of well 174 24 244a was
drilled through alluvial sediments to a deoth of 276
feet and was completed at the top of a lava flow
The depth to water in this well on the same date was

1959 feet below the land surface Water is not
heard running into this well \ difference of 2 3
feet exists in the altitude of the ground surface at the
two wells, when referred to the same datum the
water level in the 475-foot well was 43 feet below
that in the shallower well On the date of measure-
ment water was entering the deep well at a depth of
1936 feet and cascading to a depth of 1979 feet
Other irrigation wells among them wells 2 74 2 222.
27412121 , 27412122, and 311235123. exhibit
this phenomenon

although many of the dam-site test holes pene-
trated both alluvial sediments and lava water is not
heard cascading into these holes This is because the
water within the alluvial sediments is sealed off
from the water in the lava through the utilization of
double casings

The water levels often drop sharply within the
casings after the drill has penetrated lava This was
best exhibited in irrigation well 30122444 and in
test hole 301223122 The irrigation well was
drilled through 137 feet of alluvial sediments and 62
feet of lake deposits before encountering lava at 199
feet Water in the alluvial sediments was at a depth
of 18 feet The lava was penetrated to a depth of
250 feet During drilling to this depth the water
level within the casing dropped sharply and water
cascaded into the well from the 18-foot level This
led the driller to believe that all water had been lost
into cavities within the lava The hole was then ce-
mented back to the 199-foot level The water level
in this well on August 31. 1955 was 20 feet below
land surface

Test hole 30 12 23 122 first encountered ground
water within the alluvial sediments 11 feet below
ground level At a depth of 110 feet lake deposits
were encountered, and at a depth of 212 feet lava
was encountered (see log, table 7) Between 232
and 240 feet, while the drill was still in lava the
w ater level in the casing dropped from 11 to 45 feet
and water began cascading into the well from sat-
urated sediments above the 45-foot level No water
is now heard running into this well, as the water
within the alluvial sediments has been cased off

The above-described phenomena reflect a differ-
ence in head between the water in the alluvial
sediments and that in the underlying lava The hv-
drologic environment and the probable cause of
this head difference are discussed below with refer-
ence to figure 9, which generalizes conditions en-
countered in several dam-site test holes

Part C of figure 9 illustrates a test hole in which
ground water was encountered under water-table
conditions within the alluvial sediments and was
completed just above a lava stratum The fractures
in the top of the lava stratum are filled with sedi-
ments Ground water within the alluvial sediments
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moves to the left toward a point or discharge not
shown on the diagram Within the lava s raium
a zone or saturation e\ists in which water also

^^•noves to the left toward a point of discharge Water
^Pvithin the lava is under subnormal head. or the
'/ water le\els in wells tapping this rock stand below

the water table w i t h i n the a l luv ia l sediments Con-
sequently '\ater moves downward trom ihe sedi-
ments in'o the l a v a This downward movement is
retarded b\ the upper portion of the lava How wnere
the fractures have been nilcd bv clav sand and
gravel Where the Liva is dirccilv, overlain ov the
lake deposits JS in the western two-thirds 01 T 30
N , R 12 E these deposits <issumc importance in
retarding downward percolation •\lthough down-
ward movement of water from the upper zone of
saturation into the lavas occurs ground water wi th in
the al luvia l sediments moves laterally also lOward
points of lower alti tude

The upper body of water wi th in the a l luvia l
sediments illustrated in figure 9C is considered to
be scmipcrchcd wi th respect to ihe lower body
within the l a v a No unsaturated rock is present be-
tween them and each is considered part of the same
zone of saturation The upper portion of the lava
stratum whose fractures have been filled with sedi-
ments and which in effect separates the two sat-
urated zones bv retarding the movement 01 water
between them, mav be called a negative confining
bed or stratum The concept of a l ava flow serving
as a negative confining bed appears somewhat am-
biguous in the light or previous references 10 the
high permeability of the rock However the upper
portions ot the numerous fractures in a flow have
been filled w i t h (.lav sand and gravel upon burial
beneath the a l l u v i a l sediments and i t is understand-
able that the permeability of this rock is reduced
locallv If the surface of the lava has been c\oosed to
the elements lor a length ot time ihe <-lavcv
weathering product of this rock also reduces its
permeability somewhat Where lake deposits overlie
lava thev also function as negative confinine strata
Meinzcr (1923 p 40) defines such a stratum as
"one that prevents or retards downward movement
of ground water where the overlving water has
sufficient head [o produce a resultant downward
pressure '

The amount of downward leakage through the
negative confining beds must be appreciable to
maintain constant saturation of the underlying zone
If the negative confining stratum were impermeable
the water in the lower zone of saturation if not
recharged from another source would diain to the
level of its outlet this would produce a zone ot
aeration between the upper and lower saturated
rocks and the water in the al luvial sediments would
be perched Usually such a condition does not exist

in the valley The generalized hydrologic conditions
discussed and illustrated by figure 9C exist within
ine '.alley wherever saturated lava underlies or is
"uerbedded with saturated alluvial sediments

If the well shown in figure 9C were deepened
and drilled through the negative confining bed into
ne lower saturated /one within the lava, the water
n the casing would drop below its original level

C F z 9D) Water flowing through casing slots into
nis well from the upper level would then cascade
nside the casing to a lower level In effect, the well
• ould represent a large artificial fracture cutting the

•negative connning layer that separates the upper
one of saturation from the lower Drainage from

'"c upper to ihe lower zones in the vicinity of the
veil would immediately take place through the well

casing at a rate much greater than that occurring
mdcr natural conditions through the negative con-

nning layer The amount of drop in water level in
ne wells is proportional to the difference in head

between the two /ones of saturation and their rela-
\c permeabilities Examples of wells that exhibit

ihe conditions portrayed bv figure 9D were cited
at the beginning of this discussion

The situation illustrated in figure 9£ shows the
'manner in which a double casing was used in test
holes to isolate the water within the lava from that
'vi ihin the a l luvia l sediments It should again be
"otcd that the water level within the lava stands
Mthm the casing at a point above the top of the

!ava but below the water table within the alluvial
'cdimcnts (and also below the level gi\en by fig
°D) The significance of this is threefold (1) No
zone of aeration exists between the upper and lower
saturated zones If such a zone existed the water
'evel in the lava would be beneath the bottom of
he confining strata (2) The water in the lower

'one of saturation is under hydrostatic pressure, for
he water level stands above the bottom of the con-

"imng lavcr (3) The head of the water in the lava
s less than that wi thin the alluvial sediments and
hcrefore constitutes a subnormal pressure head

Difference in head between the water within the
i l luvia l sediments and that within the lavas is at-
tributed to a difference in the permeability of these
rocks to the existence of J confining layer, and in
part to the low outlet level of the water in the lava
The movement of ground water through lava is
oredominantiv bv way of fractures and through
passageways along bedding planes The fractures
ire comparatively large and when open offer little
impediment to ground-water movement The gra-
dient or head difference required to transmit water
•hrough the lava is therefore small Ground water
•noves in the alluvial sediments through small spaces
between the individual grains and consequently
meets much resistance A steeper gradient is re-
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quired to move an equal quantity or water through
such a stratum It is ihcreiore apparent that the
subnormal pressure head wi th in the ia \a is due pri-
marily to the greater permeabiliti of that rock,
which is reflected by the low gradients under which
the ground water moves The steeper ground-water
gradients within the a l luv ia l sediments reflect the
lower permeability of this rock

Not cvcrv well that pierces J l ava stratum be-
neath saturated a l luvia l sediments contains water
under subnormal pressure head Well 2 74 11 222,
for example was drilled through two lava Hows 35
and 45 tcet thick, sandwiched between a l luv i a l
sediments No water is heard cascading into this
well nor did the water lev el reportedly drop in the
casing below the depth at which it was first en-
countered The apparent absence of semiperched
conditions at this locality probably indicates that
the lava flows penetrated were not fractured to an
extent sufficient to transmit water rapidly Where
the al luvial cover is thin and the discharge point
within the lava is nearbv as in the vicinity of well
301221111 , the downward seepage of water is
insufficient to saturate the lava and a 7one of
aeration separates the two aquifers VIost wells and
test holes penetrating lava beneath saturated al-
luvial sediments, however have exmbited a drop
in water level in the casing and a resulting cascade
provided the semiperched water has not been
cased out

The relation of the water wi th in the a l luvia l
sediments to that within the lavas mav be sum-
marized as follows Beneath the water table within
the zone of interbcdding of al luvial sediments and
lava. downward movement of ground water from
the a l luv ia l sediments to a zone of saturation within
the lava lakes place through a negative confining
lavcr represented bv sediment-filled cracks in the
upper part of the lava or bv lake deposits This
downward movement is in response to a difference
in head between water within the a l luv ia l sedi-
ments and that within the lava Movement through
the negative confining laver occurs at a rate not fast
enough to drain the overiving alluvial sediments
completely but sufficient to saturate the lava Two
main zones of saturation result, one above the re-
tarding stratum or negative confining layer, the
other below The upper zone is semiperched w i t h
respect to the lower Wells drilled through the con-
fining laver and open to both zones accelerate the
downward movement of the semiperched water bv
giving it free access to the underlying zone of sat-
uration The water levels in such wells usually drop
after the confining laver is penetrated and water
cascades into the well from the semiperched
water body

Recharge

Recharge to the ground water in Sunshine Val-
lev is derived from the perennial streams and related
irrigation ditches arroyo flood flows, direct infil-
tration of precipitation, and infiltration ot water
pumped for irrigation

Recharge to the ground-water body from surface
water is well illustrated in the v ic in i ty of the vil lages
ot Costilla and Cerro, N Mex Here water levels
in 'veils dug or drilled along the banks of creeKS and
ditches fluctuate widely with the quantity of sunace-
water runoff and consequently with the season of
the vear The depth to water in wells along the
banks of Costilla Creek is in many places wi th in 20
feet of the land surface during the summer when
more than 71 percent of the runoff occurs at the
gaging station 2 miles southeast of the village Dur-
ing the winter the water levels lower rapidly and
many shallow wells go dry The seasonal fluctuations
of water level in several of these wells is reportedly
in excess of 10 feet Surface-water losses apparently
supply the water to wells dug along this creek

The shape of contours on the water table around
Costilla (see pi 2) is a further indication that Cos-
tilla Creek recharges the ground-water body The
contours adjacent to the creek are convex down-
stream, as is common with a "losing" or "influent"
stream The elevation of the water table, as shown
bv the contours is highest adjacent to the creek
and progressively lower in a westerly direction in-
dicating that the ground water is moving westward
awav from the creek Most of the recharge from the
creek probably takes place in New Mexico and the
area just north of the State line for, owing to
diversions, the creek is often drv a few miles north
of the Colorado-New Mexico line Recharge from
Costilla Creek is principally to the alluvium of
Recent age which underlies and borders the creek,
but it eventually reaches the underlying alluvial
sediments Recharge to the ground-water body from
the other perennial streams in the region occurs in
a manner similar to that from Costilla Creek.

Ground-water recharge from losses from irriga-
tion ditches in the Costilla area is illustrated bv the
fluctuations of water level in well 17310431 on
the north side of Cerro Canal The water level in
this dug well in July 1955 was 33 feet below the
land surface at an altitude of 7,760 feet, higher than
the water levels in adjacent wells, indicating a
ground-water mound or ridge or possibly a perched
or semiperched zone beneath the canal in the v i -
cinitv of the well Water must be lost from the
canal Furthermore, this well reportedly goes drv
after the growing season, presumably in response to
a decrease of flow in the canal Sufficient wells to
delineate the extent of the ground-water mound be-
neath the ditch were not available Loss of water
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from the gravel-floored canal probably taxes place
along us entire length

Recharge from irrigation ditches occurs in the
vicinity of Cerro also The water levels in se\eral of
the wells visited here reportedly fluctuate widely
with the season, some of these wells go drv during
the winter Well 2 9 1 3 1 8 1 1 1 is w i t h i n a few
hundred feet of Cerro community ditch The water
surface in this well in August 1955 was i ~ to 62
feet higher than water levels in surrounding wells.
suggesting a ground-water mound beneath nis wel l
created bv seepage trom the Cerro community ditch
and a nearby ditch The altitudes 01 the water table
at this and several nearbv wells served to delineate
approximately the extent of this area of hizn water
levels This mound is outlined on plate 2 bv the
configuration of the 7 500-foot contour Because of
the rapid response of water le\els in wells bordering
the ditches to the quantity of water flowing through
the ditches the extent of this ground-water mound
will varv widely with the season

The amount of water lost from the perennial
creeks and the irrigation ditch network in the
region is probablv great A series of measurements
made on Cerro Canal bv the New Mexico State
Engineer in the earlv 1930's H932 p 88) showed
that 83 percent of a flow of 8 cubic feet oer second
(cfs) was lost before the water reached the irrigated
land The length of the ditch gaged was not given
This loss of course consisted of seepage loss plus
evaporation It would seem that the ditches and
canals lose a larger percentage of water through
seepage than do the creeks The flow in manv of the
ditches is intermittent being regulated bv me season
and bv allotments Whenever water is diverted to a
ditch or canal after a period of nonuse .ne si l t is
flushed out and the permeability ot the bottom of
the water-course is thus increased The creeks on the
other hand probablv have a fine sand and silt lavcr
flooring their beds which hinders seepage most of the
time This is more ilkelv true of Cosnila Creek than
of the other perennial creeks in the region tor its
gradient within the region studied is much less
than the others

Some recharge from ephemeral creeks to the
alluvial sediments at the foot of the Sangre de
Cnsto Mountains also must occur during the sum-
mer, after heavy rainfall

Practically all the recharge surface water from
the sources discussed replenishes the alluvial sedi-
ments and alluvium of Recent age, as these rocks
underlie most of the areas traversed bv the creeks
and ditches Recharge to the lava aquifer bv surface
water occurs at infrequent intervals when the run-
off in Costilla Creek and Cerro community ditch is
of sufficient magnitude to reach the western ex-

remitv of the valley, where the lavas are exposed
at the surface

The discharge of Latir Creek, Llano ditch, and
Costilla CrceK (see table 2) at their points of
entrance into the vallcv indicates the magnitude of
potential recharge from surface water to the ground-
vater bodv beneath the valley The combined aver-

age discharge 01 the creeks and ditch for the period
'948-55 is 31 300 acre-feet per year The surface-
vatcr flow over the v alley exceeds this quantity bv
nc ungaged flow of Rio Pnmero, Rio del Medio.

?nd Canada Pinabete and that occurring in the
'mall canvons after heavy summer rains The dis-
cnarge of Cabresto Creek, except that diverted by
Llano ditch is largely carried beyond the confines
ot the valley and therefore is not included within
ne 31,300 acre-feet The total runoff from the

sources enumerated is usually completely con-
sumed within the confines of the valley through in-
"Itration, evaporation, and transpiration, although
some runoff occasionally reaches the Rio Grande
hrough Cerro community ditch and Costilla Creek

The runoff thai seeps through the alluvial sediments
o the water table may be conservatively estimated

to be about one-third of the total runoff, or about
'0000 acre-feet per year It appears unlikely that
surface-water losses attributable to infiltration would
exceed half the surface flow If the ungaged flows
or Rio Pnmero Rio del Medio, Canada Pinabete,
ind other tributaries also are considered, the total
annual recharge from surface flows is probably
^ore than 10 000 acre-feet

Recharge also occurs directly from precipitation
This recharge is derived principally from snowfall,
^hich constitutes 30 to 40 percent of the annual

"recipitation JS most of the rainfall occurs during
ne summer when evaporation, transpiration, and

-oil-moisture deficit are greatest Local ponding of
'•unoff from summer rains however, should also be
considered as a potential source of recharge

Ute and Guadalupe Mountains are composed
.argelv of highly fractured andesite-basalt lava, and
z significant part of the precipitation on these vol-
canoes probablv percolates to the ground-water body
Tne volcanoes rise respectively 10,151 and 8,735 feet
above sea level and approximately 2,600 and 1,200
eet above the adjacent valley floor, and undoubtedly
nducc greater precipitation upon their flanks and

neriphenes than the 13 inches recorded within the
valley at Cerro

An approximation of the amount of recharge
derived from precipitation on the valley floor and
on the slopes of the volcanoes can be made on a
basis similar 10 that used in studies by Theis (1937,
p 564-568) of the Llano Estacado portion of the
southern High Plains Estimates by Theis of the
annual recharge from precipitation were based on
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three different quant i ta t ive approaches and ranged
from about 0 1 10 O 7 inch '\nerc the rrean annual
precipitation was about 16 inches H s estimates
were derived largely from geologic and ^drologic
data collected in Roosevelt apu Lea Counties. N
Mcx The average annual temperature in "ese coun-
ties is approximately 15° 1' higher than at Ccrro
The evaporation opportunity on the plains accord-
ingly is muth greater than that in Sunsn.^e Valley
In addition the percentage or prccipitanor occurring
•is snowfal l is negligible in the southern counties but
is about JO to 40 percent in Sunshine \ ilev The
snow which in tcrmit tcnt iv blankets the ailcv dur-
ing the winter is conducive to a greater rate of
recharge than that afforded bv ra in fa l l or melting
ot a snow cover simulates a continuous downoour of
rain which is not dissipated immediately ov evapo-
transpiration Finally, rccharee in the rvo southern
counties is grcativ hindered bv the presence of a
continuous highly impermeable caliche zone be-
neath the surface No such zone exists in me al luvia l
sediments of Sunshine Vallcv Recharge 'rom precip-
i tat ion in Sunshine Vallcv is therefore considered
to be dpprcciablv greater than that in Lea and
Roosevelt Counties and probably av erases at least
1 inch annuallv

If the annual recharge in Sunshine \ allev is 1
inch, cvcrv 12 acres wi l l receive an acre-'oot of re-
charge annuallv The v allev Guadalupe Mountain
and L'cc Mountain (.over an area of aocroximatelv
110 000 acres Annual recharge trom prccioitanon on
the v allev and on the t w o extinct volcanoes mav
therefore approximate 10 000 acre-feet Th.s estimate
of recharge, like that of recharge from sunace waters
was arrived at micrcntiallv and thcrciorc indicates
oniv the order of magnitude

Some ground-water rccnargc must recur .ilso
from irrigation ditches and from irrigated land
Return of wel l water the magnitude 01 which is
unknown is not natural recharge and in c'rtcct rep-
resents a decrease in pumpage

In summary recharge to the ground water be-
neath Sunshine Valley is derived pr imar i ly from
water losses from perennial creeks and related irri-
gation ditches and from precipitation, the total being
of the order of 20000 acre-feet a vear The recharge
from surface waters is estimated to be in excess of
10000 acre-feet annually and recharge irom pre-
cipitation is estimated to be not less than 10000
acre-feet The recharge is primarily to the ground-
water body w i t h i n the al luvial sediments .which arc
at the surface over most of the val ley Recharge to
the lavas wi thin the v allev occurs predominantly
through leakage from the overlying saturated allu-
v i a l sediments and to a lesser extent from precipita-
tion on Ute and Guadalupe Mountains

Movement ond Discharge

Ground water in Sunshine Valley generally
moves from areas of higher elevation, the main areas
of recharge being at the base or the Sangre de
Cnsto Mountains on the cast side of the vallev 10
those of lower elevation, the discharge areas along
the Rio Grandc The ground water initially moves
in a westerly direction through ihe alluvial sedi-
ments which underlie most of ihe areas receiving
recharge and discharge into the lava It then moves
ihrough the lava and discharges into the Rio
Grandc as spring flow The gradients under wn'cn
the water moves through the sediments range irom
only a few feet to 100 feet to the mile, the steepest
gradients occur beneath the recharge areas and east
of Ute Mountain but in most or the vallev ne
gradients are less than 50 feet to the mile

The gradient and direction ot ground-water
movement wi th in the alluvial sediments are altered
in the northwestern quarter of the valley, around
the periphery of Ute Mountain East and southeast
of this volcano the alluvial sediments and lava flows
are inicrbedded There is no evidence of lake de-
posits As the ground water moves westward from
the areas of recharge and approaches the contact
between the alluvial sediments and the lava flows
its gradient increases sharply The contours on ine
water table (pi 2) show that wi th in a zone 01 1
mile to I1 '; miles wide along the cast periphery ot
Ute Mountain the water table drops Irom an altitude
of 7450 feet in the al luvial sediments to an altitude
of 7 325 feet in the lava flows The sharp change in
slope represents a change in the hvdrologic condi-
tions under which the ground water occurs Within
the zone of intcrbcdding, ground water in the aiiu-
\ lal sediments drains into the underlying lava Tne
imount and rate of downward movement of ne
water probably increases greatly toward the base
of the volcano for the percentage 01 lava in the zone
of intcrbedding increases as the volcano is ao-
proached Eventually all the water in the alluvial
sediments drains into the lava The increase in slooe
of the water table along the periphery of the vol-
cano thus reflects ground-water drainage from me
il luvia l sediments toward lower levels within ine
lava flows

The direction of ground-water movement in me
vic in i ty of the volcano also is influenced by sun-
surface conditions Movement of ground water from
the recharge areas is principally westward However
along the periphery of Ute Mountain the contours
representing the altitude of the upper surface of the
/one of saturation (pi 2) curve around this volcano
indicating that the water within the alluvial seai-
mcnts is moving toward Ute Mountain from the
north, northeast, and southeast as well as from the
cast The direction of movement is practically at
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right angles to the contact of me lava and the
alluvial seaiments, as is shown bv the similarity in

^^the shape of the water-table contours surrounding
^Rthe mountain and the geologic contact of the lava

"•- and sediments shown on plate 1 Lie Mountain thus
appears to serve essentially as a huge infiltration
gallery Water within the alluvial sediments drains
toward iiis mountain from the north, east, and
south and is discharged into the lava

Guadaiupc Mountain also appears to act as an
infiltration gallery The 7 450-foot contour or the
water taole in the alluvial sediments east and north-
cast of tms extinct volcano indicates that ground
water within the sediments moves directly toward
this mountain

In the southern half of the valley the gradient
of ground water wnhin the alluvial sediments is not
noticeably altered bv semiperched conditions Water
moves westward from the areas of recharge toward
the Rio Grande No significant change in gradient
occurs within the alluvial sediments above the lava
flows In the western two-thirds ot T 30 N , R 12
E , lake deposits overlie much of the lava and are
themselves overlain by partly saturated alluvial sed-
iments Here the negative confining layer, separating
the zone of saturation within the alluvial sediments
from thai within the lavas, is represented not only
by sediment-filled fractures in the upper part or the
lava flows but also bv lake sediments of low oerme-
abilitv Downward leakage of ground water from
the alluvial sediments into the lava is conseouentiv
retarded to a greater extent here than in the north-
western Quarter of the vallev, thereiore the gradient
of the water table within the alluvial sediments
above the lava does not increase westward even
though semiperched conditions exist

West ot the geologic contact of the a l luvia l sedi-
ments and the lavas in T 30 N (pi 1) the water
table is within the lava at an altitude neariv the
same as (hat of the Rio Grande (See pi 3 ) East
of this contact water in the alluvial sediments
which has not drained into the lavas probabiv cas-
cades into the lava at or near its contact vviih the
alluvial sediments This is indicated bv the absence
of springs in the box canyons tributary to the Rio
Grande Canvon

Although the lavas in the valley serve as the
principal means of discharge for ground water from
the alluvial sediments some ground water also dis-
charges from these sediments in the south-central
part of the valley through evapotransoiration
Within a narrow strip 5 miles long and a quarter
to half a mile wide in the south-central part of the
valley, the water table is within 2 to 20 feet ot the
surface This strip trends north-south and extends
through sections I 11 12. 14 23 and 26 of T 30
N , R 12 E , encompassing an area of approximately

3 square miles The water table in several watering
holes in this zone is only 2 to 3 feet below the ground
surface The proximity of the water table to the sur-
face is conducive to discharge of ground water
through evaporation and transpiration Evaporation
occurs directly from the surfaces of the watering
holes and from the capillary fringe, and transpira-
tion occurs through use ot the ground water by
' egetation Tne magnitude of the evapotranspiration
in this zone is not known

Wells into which water cascades also may be
considered as points through which ground water
discharges from the alluvial sediments or as sources
of artificial recharge to the lava If numerous wells
with casings perforated in the sediments were to
pierce the negative confining stratum, drainage into
the lava would be increased and water levels in the
semiperched water body in the alluvial sediments
would be lowered

Water that seeps into the lava from sediments
moves in various directions toward the Rio Grande,
into which it discharges (fig 10) In the southern
half of the valley and beneath Guadalupe Moun-
tain ground water in the lava moves westward and
southwestward toward the Rio Grande, which has
incised its bed below the water table Ground water
moves through the lava under gradients ranging
from 10 to 100 feet to the mile The range in
gradients apparently is due largely to the profile
of the river The lowest gradients, 10 to 25 feet to
the mile, occur in T 30 N , R 12 E, through which
the river flows under a gradient ranging from less
than 10 to nearly 20 feet to the mile Opposite
Guadalupe Mountain the gradient of the river
ranges from about 15 to 100 feet to the mile and the
slope of the water table toward the river and ac-
cretion to the river are greater This increase in
gradient represents an ad)ustment to the lowering
of the discharge point A similar increase in the
gradient of the water table occurs west of the river

Ground water within the lava in the northern
half of the valley moves under very low gradients
Between the proposed State line dam site (4>/2 miles
north of the Colorado-New Mexico line) on the
north and about 2 miles downstream from the pro-
posed Ute Mountain dam site on the south, and in
a strip 4 to 5 miles wide on either side of the can-
von the water table in the lava is below river level
\t the proposed State line dam site the water table
is 66 feet below the river (Sloan. 1938, p 516) and
at the proposed Costilla dam site, about 40 feet East
of Ute Mountain ground water within the zone of
interbedding of the lava and alluvial sediments is
respectively 50 and 31 feet below river level in wells
1 74 15 224 and 1 74 23 222 The shape of the water
table where it lies below river level is that of a

33



broad, fiat trough, as is indicated bv the 7,325-foot
contour isl 2)

'\bout 2 miles downstream from the prooosed
Utc Mountain dam sue the n\er intercepts the water

•

table ana springs appear in the canvon Ground
water moves through the lava toward this point of
ini t ia l discnargc from the cast west and north under
low gradients Because of the low gradient of the
water tame in the l a v a it was necessarv 10 cnange
the coniour in t c r \ a l in order to represent the water
table vvi inm this rock on plate 2 Between the 7 335-
foot con.our in Colorado and the 7325-foot contour
in New Mexico the water table slopes 2 5 feet per
mile in a southerly direction Between the 7 325-foot
contour and test hole 31 1231 140 the southward
slope of ihe water table along the Rio Grandc is 2
feet to the mile In the same stretch the gradient of
the n\er exceeds 8 feet to the mile These low
gradients of the water table and the highly frac-
tured nature of the lava are indicative of the rela-
tively hign permeability of the lava

The wide troughlike shape of the water table
.iround Lie Mountain indicates that the rocks un-
derlying this area are of relatively high permeability
It would appear that the peripheral /one rather
than the core of the mountain has the greater per-
mcabihtv In addition to the fractures that formed
in the lava during solidification of the rock com-
posing this volcano each eruption would of itself
shatter and fracture the solidified flows around the
periphery of the v c m ( s ) through which the molten
rock reacned the surface thereby increasing the
permeability of the peripheral rocks The water
levels in wells 17423222 and 17415224 cast of
the volcano test holes 1746400 and 1 7 4 7 1 1 1
northwest of the mountain and wells 321128430
and 31 1' 16333 west of the volcano arc at practi-
cally the same al t i tude showing that ground water
moves through at least the periphery of this volcano
with little impedance

Ground water similarly moves through the peri-
pheral zone if not the core of Guadalupe Mountain
The water levels in three of the proposed Chiflo
dam-site lest holes (291221 114 291221411 and
291221441), drilled about half a mile apart on
the western slope of the mountain encountered the
water table at altitudes differing bv only 2 feet The
7,150-foot contour east of the Rio Grande essen-
tially represents the altitude of the water table en-
countered in these holes As movement of ground
water normally is at right angles to the contours in
the downslope direction ground water apparently is
moving through this volcano in a southwesterly
direction However because of the irregularity of
fractures in lava, the movement of ground water
through these volcanoes at a particular place may
not be exactly at right angles to the contours as

drawn, and although direct information on the
water conditions near the center of the mountain is
lacking the possibility that the water moves in a
circuitous route possibly through the periphery of
the volcano should not be overlooked

Bv vvav of summation, ground water within the
al luvia l sediments moves from the recharge areas
along the east side of the valley toward the west
In the 7onc 01 intcrbcddcd alluvial sediments and
l a v a most 01 the ground water in the sediments is
siowlv discharged into the underlying lava Some
discharge occurs also through cvapotranspirauon in
>hc south-central part of the va l ley where the water
table is \cr\ shallow Ground water w i t h i n the lava
moves from the areas of recharge, which underlie
saturated a l luv ia l sediments, toward the Rio Grande,
into which it discharges as spring flow

LAVA-CAPPED PLATEAU

The lava-capped plateau lies west of the Rio
Grande Beneath the plateau, ground water occurs
within the lava and the alluvial sediments at depths
ranging from about 250 to 750 feet below the land
surface There are also isolated shallow perched
ground-water bodies, generally within 40 feet of the
surface Wells that penetrate these perched water
bodies are usually assured of a water supply for
only short periods each vear

Occurrence of Ground Water
Owing to the small number of wells drilled and

dug into the tableland knowledge of the occurrence
of water is limited, and is almost wholly confined to
the northern half of the plateau (fig 7)

Perched ground-water bodies — thai is bodies of
\\aicr separated from the maior water table in the
region bv a zone of aeration — at present provide a
limited source of well water for stock and domestic
purposes The perched bodies commonly are in arro-
\os which are cut into the lava surface and floored
w i t h clav sand and gravel During periods of sur-
face-water runoff generally following spring snow-
melt or summer rains the alluvium filling the draws
is temporarily saturated and will supply water to
wells dug into these arrovo floors With cessation of
the spring snowmelt and summer rains, the alluvium
filling the draws is no longer replenished and the
accumulated water drains into the underlying lava
The water levels in wells dug into these arroyos
then recede and the wells often go dry This situa-
tion appears generally to hold for shallow wells dug
into the alluvium flooring Arrovo Aguaje de la
Petaca (fig 7) One resident reported that when
the clay that floors the arroyos is dug through, all
the shallow perched water percolates downward

It seems probable that ground water is occasion-
ally perched also by strata of volcanic ash. which in
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i inu ion 'Min inL- scipauc ^ t u d v of the Rio Gra^ac
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•UMT 'rcr-i '-'i tu.ia i i nc canvon to 's moinn i
^ i r L K i i 11 - •nies His -rcasurcments sno^cil i ,ain
i i i iiioin i •> 0111 o, i n'll (low it he mou n i^
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ricrk lu-.ir Qmsta ina Red River near Quesia ind
.is inon in '(im I'^i) •'>54 durinc nc « it<.r
'iionihs \ \ncn surface rov. Lvaporanon ind o \cr-
•-lons for ••naaiion arc it .1 minimum snow a -am
ol 33 <.fs i L ' ^ ' S Gcoi Sur\ev 1952-56') Thougn a
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greater lhan tna t mcasurea bv Bliss, the data ^onear
i-onbistcnt .>nd indicate 'ni t the Rain in Red Ri\er is
in the lower 7 miles •\s the largest springs are on
ihc norm ^idc ot Red River i t appears that at least
hal f ihe iccrciion lo Red River, about 16 c's or
'2000 acre-icet per \ear originates from Sun-
ihinc Vallcv

Tlic loial .n-crction 10 the Rio Grande ana ihe
\i.d R i \c r between the I.obalos c;apine station in

>. olor.ido ind inc confluence of these rivers is nus
on the order 1.11 80000 .icro-teet per vcar

Between inout the Lie Mountain dam sue ind
|L itir Creek the craaicni ot the river i\crages l l

cet 10 inc mile (.fig 11 and Hcrron and others,

o i (3 ^ ' ) "Q rip ,i\erai;e Trkuo i ^ '. Ii L IS In
nc •"c\i ircicn scr'.ecn l - J i i r CrueK >ir,a nc Ccrro

-;d?in3 s>ai ion nc gradient ' i , inc n\c' ' averancs
^1 ict lo the mile and the uain is 6 2 L s per mile
Fina l ly between ihc Ccrro zagmg station and .1
point ; mile above Red Ri \c r the e;raai(-nt of iiic
I^io Grande i\crazcs 73 fee t to ihc mile ind l i
r i \ r r .ains b2 cis ncr mile The difference in tlu
( l i i . i n ' n \ ot pickuo per mile w i i n m the ihrcL stretches
DI -c n cr discussed is ( iue 'lartiv to nc tilfFcrence

i -••aaient 01 i^-c '-i cr " . i (h 'n ircse sircK-ncs In ihe
lowc"- 'wo stretcncs tnc Rio Grande is "noised more
dceoiv bpiow the lc\cl of ihc ' \ater t ioic This re-
sults in .in increased gradient <it ihc ''.atcr table in
the ' icmitv of he river .met in turn in increase in
ihe i-iu.imiiv ot inriow 10 ihc n\cr from inc adjacent
[ni.i^s rhc Rio Granae is somewhat inaiogous 10

> c r u n In "s first seuion i pcnetra.cs .1 small
'ni-i^ncss ot aquiicr In the nc\i section i > ixnctrates

^rc.iicr tnicknc«;s ot the .iqu.icr ,ind 'nc d u a n i i t / ol
'• ncr discharccd consequently ini-rcasts In the third

^cci.on i s t i l l Krcater thickness of aqui icr is pcne-
iraic'd hu t the m\isiblc inHow per mile is no greater
ihan in the second section possibly because the
iquucr is less permeable in the third section

The annual actrction from .he s'round-waicr
res(.r\oir constitutes i considerable pornon oi the
.low oi ihc Rio Gnnde in -orthcrn Tios Couniv
\':sumim; a constant pickup 01 50 us upstream Irom
inc Ccrro imagine s ta t ion ihc innual an-rcnon 10 ine
i ' \ c r octween l°48 ind l l)55 accounted ior (•> to 40
ricn-cnt of the annual How n ihis siaiion During
he simc period aci.rclion ici-ounicd lor n) to 55

'icrccpt of the 'ow in ihc r \er just inovc the con-
ilucncc ol Red River Dunni; the months 01 lowest
runon near Lobatos ihc ri.cordcd pickuu ringed
mm 25 to ^7 percent of the rtow at C^rro C'Jround

w lirr ihus scr\cs as a ma)or source of rcDiemshment
. ) ic How ni ihe r i \cr in northern T tos Couniv
l iur ni; periods 01 low How .it Lobatos Consequently
concern has arisen rceardine the possible effects of
hea\v ground-water withdrawals for irrigation in
Sunsninc Vallev Tlie effects of pumping upon
ground-water discharee are discussed in the follow-
inc section of this report

EFFECTS OF GROUND-WATER WITHDRAWALS IN
SUNSHINE VALLEY UPON SPRING FLOW INTO

THE RIO GRANDE AND THE RED RIVER

Lnder natural conditions over a climatic cycle,
discnargc from an aquifer or underground reservoir
is canal to the recharge which it receives, that is
she svstcm is essentially in equilibrium Pumping is
,i new discharge imposed upon the system and tends
o establish a new equilibrium in which there must

ne i reduction in natural discharge, an increase in
recharge, or a combination of these effects, by an
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U . S . GEOLOGICAL SURVEY
'^ATER RESOURCES DIVISION

ROOM 115, FEDERAL BUILDING
SANTA FE, 'IEW MEXICO 87501

SEEPAGE INVESTIGATION
RIO GRANDE BASIN

Red River - Zwergle daosite Co regular gage near Queata, New Mexico.
Reach'-From discontinued gage "below Zwergle damaite near Red River"

(08264500) to regular gage "near Queata" (08265000).
Previous InvestiRations—1959. 1963» 1966.
Date— October 25, 1988.
Summary—Weather clear with no precipitation* No ice effect. Conditions

at the sites through the reach were as followst
Red River near Quesca (station 08265000)-discharge remained
practically constant from 0900 to 1630 hours.
South ditch near Quesca diversion at mile 9 . 3 - no change in diversion.
Holycorp, Inc. diversion at mill at mile 15.4 - no change in diversion.
Results of this investigation are rated fair to good. This seepage
investigation was conducted in conjunction with a water quality survey
of the Red River by the New Mexico Environmental Improvement Division.
Results of the survey are available from this agency.

83



Red
River
Mile Location
24.1 Red River below Zwergle damsite

near Red River (discontinued
gaging station 08264500)

23.7 Goose Creek at mouth
Bobcat Creek at mouth
Placer Creek at mouth
Bitter Creek at mouth
Mallette Creek at mouth
Pioneer Creek above Arrowhead
Lodge at Red River

Time
0915

1005
1020
1025
1030
1035
1100

Discharge,
Main
Stream
11

+0.4 esc.
+0.78

cubic feec per second
Tributary

or diversion

+1.8
+0.1 est.
No flow
No flow

Uastewater treatment plant
discharge at Elephant Rock
Campground near Red River

17.6 Red River at Elephant Rock 1140
Campground, below treatment plane,
20 ft below footbridge to Fawn
Lakes, SWi(NE»(, sec.33, T.29 N., R.14 E.
near Red River.

15.7 Red River above Molycorp mill 1315
near Red River, SEii.SES(,
sec.31, T.29 N., R.14 E.

Molycorp diversion at mill 1340

13.2 Red River 300 f t above mouth of 1430
Columbine Creek

13.1 Columbine Creek at mouth 1420

16

20

19

+0.35a

0.00

+6.0

25-

i ^ r

84



Red
River
Mile Location

Discharge, cubic feet per second
M a i n T r i b u t a r y

Time Scream or diversion
10.3 Red River 0.2 miles above mouth 1545 29

of Bear Canyon near Quesca

9.3 South ditch

9.0 Red River near Questa, 1615 30C

(regular gaging station 08265000)
NE»tSE»(, sec.32, T.29 N., R.13 E.

a Average discharge provided by treatment plant operator.
b No changes in diversion for duration of Investigation.
c Discharge decreasing very gradually; scage fell 0.02 ft

during investigation.
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mil

ANALYSIS OF TAILINGS POND
SEEPAGE FLOW TO RED RIVER

OVERVIEW
Molycorp's tailings dams are located primarily in

Sections 35 (Dam Nos 4 ac 5) and 36 (Dam No 1 ) , of
Township 29N Range 12E IIMPM, one to two miles west of the
Town of Quesca, Taos County, New Mexico Red River flows
to the west past the tailings ponds ac a distance of
approximately one-half •nile south of the ponds Leachate
from the tailings ponds seeps to the ground water which
flows generally in a southwesterly direction and
discharges to Red River

The seepage from chs ponds contains elevated
concentrations of sulfaies (840± mg/1), molybdenum (2±
mg/1) , manganese (1 4± mg/1) , and total dissolved solids
(1700± mg/1) Several other elements are present at
moderately elevated but below significant levels It
appears chat most of the molybdenum is oeing absorbed
during seepage flow in the vadose zone and along the ground
water flow path

During the 1 9 7 0 ' s Molycorp excavated trenches and
installed french drains to intercept the seepage flow south
of Dam No 1 and southeast of Dam No 4 These seepage
barriers appeared to be fairly effective for some time but
recently there has been evidence chat an increased amount
of seepage from the tailings ponds flows past these
barriers This seepage flow is generally in the shallow
alluvium and the fairly high constituent concentrations

this area.



It is probable chat a large percentage of the seepage
from section 35 is transported by the ground water flow in
the volcanic formations wnich underlie •nose of this pond
area It is believed tr.ai TIOSI of this ground water flow
is discharged to Red Rr.'er at the numerous springs along
the Red River Gorge The accretion to Red River from
spring flow between the nead of the gorge to the State fish
hatchery is on the order of 18 cfs indicating a large
amount of ground water flow in the volcanic formation.

In April 1993 a water quality survey was made along Red
River between the State Road 3 highway bridge and the Red
River Fish Hatchery The primary purposes for this survey
study were-

( 1 ) Determination of the concentration of significant
pond seepage water constituents in the ground water and
spring wacer entering Red River

( 2 ) Determination of the amount of seepage water
contained in the grouna water and spring flows along
specific reaches of Reo. River

( 3 ) Determination of the effect on Red River of the
pond seepage discharge

This study was conducted in conjunction with a ground
water study, being prepared by South Pass Resources, Inc . ,
to determine the characteristics of the ground water
aquifer south of Dam No. 1 and the distribution and
concentration of significant tailings pond water
constituents in the ground water immediately down gradient
of the pond areas. «

Both studies were oeing conducted to determine the
desirability and feasicility of further action by Molycorp
to reduce the effect of seepage from the pond areas.



A schematic diagram showing the above distribution of
accretion flow and ail of the other measured and derived
spring and river flows and SO. concentrations is inciudea
at the end of this report
SUMMARY AND CONCLUSIONS

At the time of the scream survey (April 12, 1993) the
quality of the water in Red River (relative to constituents
associated with Molycorp's operations) was better below the
fish hatchery than at the State Highway bridge The
sulface concentration was nearly the same. The
concentrations of aluminum, iron, copper, zinc and
manganese were all lower at the downstream point
Concentrations of molybdenum, cadmium and lead at both the
upstream and downstream ends of this reach, were all below
the detection limits for the laboratory methods used.
Except for manganese, all constituents analyzed were below
drinking water and scream water quality standards. The
high manganese concentration are due to concentrations in
the river upstream of the tailings pond area.

The quality of the natural ground water in the area is
excellent. The average sulface concentration is low ac
only slightly more than 20 mg/1.

Except for TDS and SO^, the seepage flow from the
tailings ponds compares favorably with Red River water
quality.

The majority of the natural spring flow along the
survey reach is intercepted by the fish hatchery water
supply system. Analysis of the hatchery water supply/
indicates a moderate increase in sulfate; however, the
concentration ( 6 3 - 80 mg/1) is still far below drinking
and ground water standards. The maximum SO concentration
found for any individual spring was 126 mg/1. (Sampling

18



points 9 and 10 are believed to be field drainage and
snallow alluvium aquifer flow racher than spring flow )

Hign concentrations of sulfats ( 6 6 0 - 690 mg/1) were
found down gradient of the ]unction mannole from 002 ana
003 which is located in the natural drainage channel below
Dam No 1 and about 1/4 mile north of Red River. Other
data indicates eievatea SO^ concentrations in some monitor
and private wells in and down gradient of this area. The
highest SO. concentration detected near the river was 504
mg/1 at Station No 9 We believe that the field drainage
below Dam No 1 and 003 is concentrated ac this location.
Moiycorp is presently investigating the feasibility of
constructing additional seepage barriers and/or other
facilities to substantially reduce the seepage flow down
gradient of the tailings ponds in this area.

Data from the stream survey indicates that ac that
time, the total tailings pond seepage flow entering Red
River (including the fish hatchery supply) was about 2 29
cfs (including discharge from 002 and 003) Of this about
0 6 cfs was flowing from 002 and 003 0 7 cfs were in the
field drainage and shallow alluvium aquifer flow ease of
the volcanic formations. These seepage flows are
presumaoly from the tailings ponas in Section 36 and the
easterly part of the tailings ponds in Section 35. An
additional seepage flow of about one cfs was indicated to
be contained in the cold spring flow ac upper end of the
gorge and in the warm springs along the gorge. It is
believed that this seepage flow is from the west side of
the pond area in Section 35 and from the pond area above
Dam No 5 . Survey data indicates chat the seepage path
from these areas extends downstream to within about 1/2
mile ease of the fish hacchery

i o



TABLE 1
LOWER RED RIVER SURVEY 4-12-93

Summary of Survey Data

RED RIVER SPRINGS & DRAINAGE
SAMPLE
POINT DESCRIPTION CONDTEMPSO 4 COND TEMP SO 4

1 Below Hwy Bridge 345 8 3 1 1 9
2 Spring in field
2A Field Drainage
3 Field Drainage
4 Field Drainage
4A RR above 3/4 369 9 3

376 9 1 1 1 85 RR above 002
6 002
6A. Field Drainage
6B Seepage @ 002
7 Field Drainage
8 RR above Big Spr. 418 9 8 141
9 Big Spring
10 Pipe @ Big Spr
1 1 RR below BS 4 1 2 10 3 138

410 1 0 4
409 10 5
410 10 5
410 1 0 4
410 1 0 4

410 10 5 128

1 1 A . RR above Pope
1 1 B . RR above Pope
1 1 C . RR @ Pope
1 1 D RR below Pope
HE RR below Pope
12. Spring
1 3 R R a b o v e S 1 2
13A Spring
13B. Seep
13C Spring
13D. RR 410 10 5

410 109

404 11 2

407 11 129
407 11

14 South Side Spr
14A RR above S14
1 5 Spring
1 5 A RR
15B RR

? 15C Spring
16 RR
16A RR @ Div Dam

1 7 Hatchery Cold Spr.
1 8 Hat-Warm Spr

19 Irrg Ditch 002/003
20. Drain Below 002/003

398 10 5 92
456 8 3
415 1 1 2 92
926 1 7 8 172

1984 9 7 840
450 9 3

1800 9 8
863 10.1 228

1390 7 8 504
870 7 1 210

388 15.3 1 1 5

407 1 5 8
410 14
436 1 4 5

450 1 6 9 126

238 1 6 4 20
284 16.3

284 16 4

430 8 3 80
320 15.8 63

1550 10.5 660
1520 8 9 790



TABLE NO 2
WATER QUALITY SURVEYAONG RED RIVER

BETWEEN STATE ROAD 52B?ND FISH HATCERY
APRIL 12, 1993

SAMPLE SOURCE PH
TOT
ALK F TDS S04 TSS

DIS
MO AL

SUS
CD AL FE PB CU ZN MN

#1 R/R Below
Highway Bridge 723 38 084 255 119 31 < 03 < 5 < 005 78 0594 < ! 0036 0250 092

#2 Spring N Side R/R 6 76 90 0 55 247 92 20 < 03 < 5 < 005 0 5 0 543 < 1 0 007 0 021 0 02

#3 Field Drainage to
R/R500'E of 002 7 44 99 0 60 246 92 7 0 20 < 5 < 005 < 5 0 405 < 1 < 005 0 047 0 05

#4 Field Drainage to
R/R450'E o(002

#5 R/R 300'E of 002

#6 Outfall 002

822 94 046 648 172 6 < 03 < 5 < 005 < 5 0 1 1 5 < ! 0008 0 0 ) 2 005

760 43 090 240 1 1 8 22 < 03 < 5 < 005 80 0569 < 1 0028 0222 088

726 152 1 9 0 1764 840 20 1 80 < 5 < 005 < 5 0 1 0 2 < 1 < 005 0 0 1 0 1 4 0

#7 Field Drainage
75'W of 002

#8 R/R Above Questa
Spring

#9 Near Questa Springs
SE of Cone Box

720 165 080 727 228 39 0 20 < 5 < 005 2 7 1 0 9 0 < 1 0009 0 0 1 7 003

7 1 4 50 088 268 1 4 1 21 < 03 < 5 < 005 62 0573 < 1 0029 0207 088

702 158 038 1094 504 88 < 03 < 5 < 005 8 5 2940 < 1 0 0 1 6 0047 007

# 1 0 Near Questa Springs
End of Old Pipe 750 177 060 576 210 7 < 03 < 5 < 005 < 5 < 05 < 1 0 005 0 010 001

# 1 1 R/R500-W of
Questa Springs 745 54 090 269 138 22 < 03 < 5 < 005 3 1 0 0 6 1 8 < 1 0033 0 2 1 5 088



TABLE NO ^Cont)
WATER QUALITY SURVEY ^®NG RED RIVER

BETWEEN STATE ROAD 522 AND FISH HATCERY
APRIL 12 , 1993

SAMPLE SOURCE PH
TOT
ALK F TDS .04 TSS

DIS
MO AL

SUS
CD AL FE PB CU ZN MN

^12Spnng-N Side
R/R Sta 47 I 20 694 82 080 271 115 47 < 03 < 5 < 005 1 70 2 36 < 1 0011 0046 0 1 3

^ 1 3 R/R Sta 47+70
Above Hatchery

II \ 4 Spring S Side
R/R Sta 36480

745 51 090 259 128 22 < 03 < 5 < 005 3 00 0590 < 1 0026 0206 083

814 82 080 304 126 <1 < 03 < 5 < 005 < 5 < 05 < 1 < 005 0005 001

- / ) 5 Spring N Side
R/R Sta 36+40

tt \ 6 R/R Sta

726 80 1 1 0 145 20 <1 < 03 < 5 < 005 < 5 < 05 < 1 < 005 < 005 - 0

780 49 090 247 129 24 < 03 < 5 < 005 3 10 0527 < ! 0024 0 1 9 1 0 7 U I

^ 1 7 Hatchery Inlet
Cold Water 7 1 4 43 064 176 80 < 03 < 5 < 005 < 5 0 1 3 8 < 1 < 005 < 005 < 0

# 1 8 Hatchery Inlet
Warm Water 787 77 1 1 0 284 63 < 03 < 5 < 005 < 5 0181 < 1 < 005 0010 < 0

ft I 9 Seep Water in
Irrigation Ditch Above
002 Line X @ Road 773 174 054 1304 660 < 03 < 5 < 005 < 5 0 1 6 0 < 1 < 005 0 0 1 3 005

#20 Molycorp Drain
Below Culver Above Ditch 8 1 0 153 1 9 0 1702 790 1 7 0 < 5 < 005 4 00 2 4 < 1 0 0 1 6 0 0 1 0 200
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RECORD OF TELEPHONE CONVERSATION

Time: Dare: ^ JO - ̂
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^4^^^-J-
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•+• "T^ f̂g. <g*-fT£. •g<gt>°̂ =«^<

^J^ ^*^w /c'vy\C^S '

n ^oT^^ -^ \/^lc^^^-^^g^ ^^^J y^hr'̂
_______^ ^AO^ey^ / îJ -̂ ^^A ^ -/̂ . ^.^k^ /O

_____^•^y g^gr ("^, /<L>y ^^\. ^er^s/^-/g-A^^^

^ ^ <^<gy<^^p .-ĝ g- ̂ ^ ^A. ^^ /ig^'^-^y
_________JC-VVe^^ ^U'̂ e '̂ Ĵg>» t̂ //̂ MJ '̂'̂ '2\ ^CAfe^ /^-/^^ses.

î ey^ r/^ i^>«g//_____

^f -=?t^J -̂P- -/ex^^ ^/- 'S^f.^^- S^tfe^sg

_ T l 7

-/- ^/f ^^~ r-g.-sL^̂ g^̂  ^Wvg-g^^y f^L^ u^lf ^rl
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„ - (lot AppI i cab Ie
•^ - Hot Ava l lab le

imdted

'.tlon A " G E N E R A L I N F O R M A T I O N NM Health «nd Environment Oipirtment
En»i^onmtn<Bl lmprov«m«nt Divlrion

Community Water Supply System

Inspect(on Form

Inspection
Date: Mayl5, 1991

;S CODC
>56-29

WATER SUPPLY
SYSTEM NAME

COUNTY-
Viliaye of. Cuesta Taos

slem Address/LOCAIION p.o. Box 260, Qu5St-a, New Mexico 87556

vNER-
/illaqe <•->[ fiesta

OWNER AOORESS ( i f different than above)
samp

PHONE
586-0694

n u I at ion
rved Connect ions

S Meters

560
447 meter in
use

Max System Production
110-115,000 GPO

Poten. Q Actual D

Average System Produc-
t ion

95,000 GPO

.steri Source Distr ibut ion Only m
;hec(' Approp Boxes)

W e l l ( s ) rn H of W e l l s __3_

Spnng(s) r~l Inf i l t rat ion Gal lery r—l Su» face r~)

^ d i t i o n a l or Q u a l i f y i n g I n F o r m a t i o n :

^ae attached tor water rates.
fWQ toi}^ insLalle'd in 1990.

Level ot- Cer t i t - i ' ca -
t i o n _ R e a u i red

Leve^ of CertificationObtainedystem Personnel - Name/Classification
r.-iwre-nce Gal legos, ri^Yor N/A

-"r'AnA Rael, hdminisfcral-or ^y
«> -

'trchaci—eorctoVA, Superintendent ( ^,-. /-ii/i./

C-loiilMartinez, UtilJty Clerk

nforraatlon furnished by
Lawrence 0s} Ion

Business Phone;
586-0694

urvey Performed by Juan P. Or tend Business Phone:758-8808



3
Sccrion A (Continued)

Sect ion B - Source Information

WELL
IdentificatIon IWe I I

Depth
Pump
Depth

P u.iip
C a p a c i t y

RPM
Wel l

Drawdown
Ceet

Pump
Type

Sta t i c
Water

eye I
Age of
Pump

Date
Wel l
Di 1 1 I ed

200 100 N/Av N/Av N/Av 1972 subinWell #1 250
Well #2 400 350 25 M/Av N/AV N/Av 1966

Well » 300 250 subm N/Av

Remarks, Deficiencies, and Recommcndalions



T

^ection C — Gravity Storage and Pressure Tank Reservoirs
Grovi i^»torage | Storage
Reservoi r Indent. Capaci ty

Te»nk #1

lank #2

Tank #3

Pressure Tank 1 D.

remarks. De f i c ienc ies or Recommendations

100.000

50,000

25,000

Y° 1VT 5 \(gal Ions;

Date.
BUI It

Age

Exiynor
Cor-dl t ion

good

good

good

Exter ior
Condit ion

Tank
Material

steel

steel

steel

Addit ional Information

Cathodic
Protection

no

no

no

lank
Openings

yes

yes

no

Overf low
Screened

yes

yes

no

Vent
Screen

yes

yes

yes

:ectlon 0 - WATER DISTRIBUTION

3ooster
-"'ump j^^
3t:ati<ilr

Type of D i s i n 1 p e t i o n
?.5ci 1 1 1 i es

Sys tem
°ressure

- ipe
;o t e r i a I s
in system

Tvpe of D i s t r i b u t i o n System

Coniaminant

: MIcro-
i biological

Turbidi ty
Organics

Iporqanic

Radiological
Sec^ry

Total Nu
of S t O t i

1

Max. 65

Mm 50

PVC Q<1 STEEL [x]

C 1 . D Other [Bl

Next Sam
B.le Datex

9/90
9/91

mbcr
ons

ps

PS

,--'''

^s,

Samp'e
Freauency

2/mo

Remarks, D e f i c i e n c i e s or Recommendations

i Remarks, etc

D e f i c i e n c i e s ( inc lud ing cross-connections observed)

transite pipe

Grav fy Q ,„! Pressure (~| 0"':" Q

I ] , B |
|||j;i Remarks

t
1 !fl

-- -^ - - - -

Remaiks, etc

SectTon E - GEHERAL OPERATION AND MAINTENANCE (0 & M)

Doe$ the system keep up-lo-dnte OSM records7 Yes [&] No D

Are preventat ive maintenance a c t i v i t i e s routinely practiced? Yes E No Q

The importance of Cross Connection Control \^as d iscussed wi th the Opemtor Yes IsU No (_]
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RG-123
RG-10696
RG-13021
RG-17088
RG-17352

RG-30443
RG-30620

• N^NWig
NE^NE^s
NE^NE^
NE^SE^

SW3sNW^SW!s
SESs.NW'sNW'g

Dom.
Dom.
Dom.
Dom.

Domestic

Dom.
Monit

Manuel Ort(
r"e_\ c ><^<'o ^^y
^ 1 ^v or ^o^

John W. Coward
Feliciano Vigil

F. E. Vigil
Molycorp, Inc.

Township 28 North

RG-1.0499
RG-10500
RG-10584
RG-10585

Range 12 East

Other than
Other than
Other than
Other than

Section 12

irrigation
irrigation
irrigation
irrigation



SE^SE^NW^ Dom. Abran Ortega
NWlfiSW^ D o m . M C C U T C H A N , RC Go

Township 28 North
SW^^RG-16128

/RG-45562
/RG-51873

Section
^

Domestic Lama Water Associat:
Range 12 East

James M . Hays, III
Dom. REIFSNYDER, William



Township 28 North Range 12 East Section 13

/RG-52460 SW^SW^SE^ Dom. SUTHERLAND, Al/Julie

Township 28 North
RG-1-0499
RG-10500
RG-10584
RG-10585

RJinge 12 East
Other than
Other than
Other than
Other than

Section
irrigation
irrigation
irrigation
irrigation

Tcwrtship 28 ^orth Range 12 Itesae East Section ll

^RG-13698 ME^SE^SE^ domestic Alfredo Duran

^whihip 28 Korth (l) sang, ^ e,̂

R<3-17986 ^E^ stk. . s«. BtM
Section 5



-.- -- -.—^ ,„ ^gg IJ East Section

RG-18761 SW^NW^ ^ 4- ^^W4NW^ Constr. N.M. Highway Dept

Townahip 28 North Rnee 13 East S66ti6n 32

^^<G-4783 other than irrigation

RG-5286
- RG-10720
^-RG-11804 Osmar A. Vaughn

-RG-12425 NW^SE^
RG-13074 SHC 5309,Tr 1

(See Section 5)
.^RG-14220

RG-15727

Domestic &
Sanitary
Domestic

San.& dom
Milton J. Singleton

Richard Varela

NÊ SÊ SWis
Lot 1 & 2

(See also Sec. 29)
East Domestic
Trc. No. 1 Dom-San.
N^S1?^ Domestic

^-RG-15761
RG-17295

,RG-l7659

Dom. James T. McCartney
Domestic Felomeno Vigil

Andres Gonzales
Cipnano Quintana
Horace Gonzales



RG-12935
RG-54172

SE^SW^SW^ mine,mill,domestic Moly Corp
SWiNEiNEi- dom Herman R. Ortiz

Township 28 North (1) Range 13 East (Proj.)Section

--" RG-17116 SW^ Domestic G. W. Green

RG-44856 NW^NWiNWi Expl. Molycorp, Inc.
thru Expl-2
RG-44856-3 NEiNW^NW-^ Expl. Molycorp. Inc.
thru Expl-4
RG-44856-Expl. NW^NW^NW^g exp. Molycorp, Inc.
RG-44856-Expl.-2 NW^NW^NW^ exp. Molycorp, Inc.
RG-44856-Expl.-3 NE^NW^NW?? exp. Molycorp, Inc.
RG-44856-Expl.-4 NE^NW^NW^s exp. Molycorp, Inc.

Township 28 North Range IS East Section 6

RG-9858
"RG-2693

RG-9856
RG-10240
RG-12874
RG-15003
RG-28495

RG-32000
RG-54173

WV^SW^SW^
NE^SE^

sw^vwhswk
Trc.48

NE^NE^NE^
SW^NE^
Bik 14

NEi-SWiNEi-

0

domestic
Domestic

11
n

dom

Other than irrigation

D.K.Kelly
James Holladay

Alex J. Quintana
Steve Sanchez
Michael A. Ortiz

*, -



RG-40566
RG-56615

D-stk Melesio Quintana
dom Richard Hall/Janet

Schreiber

Township 29 North Range 12 East Section 11

RG-5498 Tr. 34 Map 9 Sur 8 other than irrigation

Township 29 South

RG-13128
RG-30364

RG-55979

domestic
Dora-stk

NWiNWi-NEi-

Range 12 East

NEiNE^
NE'sNE'g

Section 1

Gilbert Vig
Eddie & Dolore-

\3d^C J-d.

dom LUIS R. Montoya

Township 29 North

RG-3022
RG-3080

RG-4510

Range 12 East

SE^SE^ other than ittigation
Dom. Feliberto Jiron

Section
••2)

RG-10881

RG-10901
RG-15305

RG-16667
RG-23192
RG-23483
RG-40567
RG-42047

Domestic
Domestic
Domestic
Domestic
Domestic11

John Cleator
Tony Romero
Tiotisle E.0rtei
Joe Bagby
George PassinoVirgil Martinez

.' •»<*•
^^-^-'
^^•y

- -^&^^.-^3;,



-'.^/i'.' RG-45630 Part of 2 E?SEi domestic Robert E. Presnall

TOWNSHIP 29 NORTH
RG-53622 NEiNE^-SWi

RG-54203 NE^SWiNWi

RANGE 14 EAST

dom

SECTION 33

USA Forest Service, Carson
National Forest

dn & sanit Town of Red River AWWT Facil:

Township 29 North (1) Range 14 East Section 3^

RG-25176
RG-27084

RG-27546
RG-46164

- RG-53621

Dr-San. Lewis Ranch, Inc
DR-San. C. E. Lewis
Dring. Cities Service Minera-
D-stk Cliff Lewis

dom USDA Forest Service, Carso
National Forest



Township 29 North

RG-7127 SÊ SŴ
*

RG-7127 amending 999 SE^SW^

Range 13 East Section 19

Other than irrigation

RG-8730

RG-11178
RG-13129

• RG-13710

RG-14128
RG-14228

RG-23097

SW^SWigSE^
^

SE^SW^SEi

m\
N^NW^

NE^NE^NW^

n

11

domestic

domestic

domestic
Dom.

Dom.

Lupe Young

John H Yaple

Donald M Hamilton
Frank Stublefi

Jerry B. Sanch

1
Township 29 North Range 13 East Section 2(

N^N^NW^ Dom & San.

Trc.l9,Map 4, NMRS 7 Dom.
RG-42013 S£WWk

RG-42588 SEk
RG-44270 SEi

RG-12205 Eugene A. Harris
RG-24452 Arnold Joe Rael
Dom Nick W. Cisneros

Dom. Jimmy Mart Inez
Dom. John Scott Buchanan

xoWnShilS 2^ N6rth (1)

RG-24571 NWis
RG-24571 NWig
RG-8730-X E^
RG-30603 VJh
RG-37097 NW^
RG-37824 NWs

Range 13 East
Dom-Stk. W. C. Lorenzen

DOm-Stock Robert OwensDom Pat MartinezConstr. T. Brown Cons-truc±.iD-stk Andamo Sanchez
Drz-sani Pendleton Oil & Ga



RG-147
RG-407
RG-4407
RG-4728
RG-4784
RG-10698
RG-10707
RG-10722
RG-10723
RG-10756
RG-11271
RG-11552
RG-11156
RG-11112 Am.
9 9 9

NW^NW^NW^
SE^NE^NW^
NE^SW^
NW^NW^SE^
NE^NE^SE^
NW^NW^NW^
SW^SW^NE^
NE^NE^SE^
SE^SE^NE^
NE^
NW^SE^

SE Corn.

SE Corn.

Bom
Dom
Dom
Dom
Dom
Dom
Dom
Dom
Dom
Dom
Dom
Dom
Dom

Dom

Selimo Rael

Township 29 North Range 13 East Section 32
RG-25481 SE^NE^SWis Trailer,laundry Geo.H.Wisehai

-RG-11804
RG-11804

Dom.
Dom.

Jess BAKcala
Donald & Bonn:
Schneider

Section 31Township 29 North ( 2 ) Range 13 East

RG-11459
RG-12022

RG-12867
RG-13037
RG-13171

RG-14326
RG-19329

RG-42647
RG-50150

NE^SW^
HC 1951.Trc,

HC 2116.Trc.
Trc. 3
Trc. 1
Trc 192

Trc. 146
NW^NW^SE^

NW^NW^SE^
SEhSE^S-Eh

Dom.
,2
1 Dom.

Dom.
Dom.

dom.
Domestic
Domestic

n

DOM.

Mt. States Tel & 1
Fred A. Rael

Claudio Rael
Jose Samuel Gonzales

Mrs. Emma LaForett
Andres Laforett
Joe D. Martinez

A. WILFRED RAEL



RG-148 SW^SW^SW^ Dom. Frank A. Cisne
RG-6917 Trc. 26 Dom.
RG-10359 NEi^NW^ Dom
RG-11645 DOM.
RG-11980 SE^NE^NW^ Dom. Marcelino Mart

Donald E.Mc^he
Felomeno Vigil

RG-14227 SH Claim 1942 Dom.
RG-15727 Lot 1 & 2 Domestic

(See also Sec. 32)
RG-16937 Tr.24,Mp.4 of School

Dist. No.9 Domestic Agustin Rael
-RG-25933 SW^SW^ " Bernard H.Loughre

Township 29 North
RG-6478

' RG-9762
RG-10732
RG-12715
RG-12762

RG-10479
RG-30619

Range 13 East
SE^NW^ Dom.
SW^SW^SW^ Dom.
S^NW^ Dom.
SEkSEh Dom.
SE^NW^ Dom.

SE^NE^NW^ Expl.
SWis Monit.

Section 30

J. H. Oldland
Questa Baptist Mis

Robert C. Bryant
Molycorp, Inc.

Township 29 North
RG-35102

Range 13 East Section 27
Dom. J. R. McWilliams



Township 29 North

RG-13607 SH Clam 298

Range 13 East

San. Max Ortega

Section
I"!

Township 29 North

RG-29659 NW^

Township 29 ^th ^

^-19035 SE^SE^

< ,3243 ^^
J Pfi—2.3^''-

'1^ .-,.. ^^c^^^SE^SVI^
SE^S^^

T, vast Section 24Range 13 East
Dom. Howard 0. Reed

J RG-35156
3^-36970
,4RG-387^1
.̂a

Township 29 North

' RG-14512
/RG-33184

HEF #334
SEisSE'gSE'g

R^e 13 East
Sanitary
Domestic
Domestic
D-stk ^
Domestic

Range 13 East

Domestic
Dom

^Câ  ^atch

îchael ?1^
T. o'Brien

Helr ̂ ill̂ 5

0. L. McGaha

Section 22

Margaret Smith K(
Don Fennema

T



-RG-11796
•-"RG-11986
-RG-12002
^RG-16758

RG-18764
^RG-30872
. RG-34282
- RG-34282
, RG-37095

RG-37094
RG-50215

Township 29

- RG-35512
^RG-40650

SW^SE^SE^
N^NW^NW^
SW^

SE^N SW^
NW^SW^SW^
NWisSWa
NW^NEiaSEis
NW^NE^SE^
SE^
NE^

NWiSWi

North

SE^SE^
SW^NE^NE^

Domestic
Domestic
Domestic
Domestic
Domestic
Dom-stk
Expl.
Domestic
D-stk
Stock

D-stk

Range 13

D-stk
Dom.

Bobby E. McKinley
L M Banister
Kenneth 0. Compton
Mrs. Amada Sanchez
Johnny A. Torres
Romolo 0. Blea
Robert Medina
Herman Medina
Mary S Are llano
Wanda McGee Trust
Blea, Bernie

2ast Section 17

Romolo 0 Baca
Gilbert J Garcia

Township

'--RG-30582
- RG-38463
-.RG-42429

29 North

ShSWh
ShSVk
SW^SW^SlW^

Range

dom-stk.
Dom.
D-stk

13 East

ROMOLO
Jennie
Javier

Section

0. BLEA
ValleJos
Gutierrez



Township 29 North Range 13 East Section 8
^RG-34734

RG-34714
RG-35513
^G-41726

. ?G-46514

D-stkDoni,
D-stk

Dom
d o m .

Clarence T. Kern
Arlen R. Kolstad
Romolo 0. Baca
Robert Skoog
Peter Wood

Township 29 North

RG-3669

-"RG-7965

Range 15 East Section '
Lot 14 other than irrigation

domestic & sanitation
RG-13789
^RG-15302
-/RG-19863
^RG-13789

- RG-37355

stock C Ryan & Son
Domestic Johnnie GomezDomestic Jose Roger Garcia

" Hollingsworth &
Thornton" Ricky M. Leon

Township 29 North

> ^'^ RG-6340 NEiMEiNE^

RG-12906 NEiNEi

^ RG-13805 NEiNWiNH
.. RG-17917 NE^NE^NE^
-RG-37356 SE^SW^SE^

Range 13 East Section 6

Other than irrigatic

domestic Jose H Segu

domestic Gilbert Segura
Domestic Tony M. Segura
Domestic Joseph R. Leon



Range 13 East SectionTownship 29 North

-',,^ C-- -T^ ,
-s ^t. - -< , '-'I''''"

RG-6765 Other than irrigation
RG=7958 Other than irrigation

RG-15342 1 mi. N. of Questa,
on Cabresto Rd. Dom. John A. Vi

Township 29 North Range 12 East Section 36

RG-24740 (exp) NW^SM^ Exp. MOLY Corp. of America

Township 29 North

K&-44586-Expl-6

Township 29 North

Range 12 East

S ŝWiNEi Expl- Molycorp. Inc.

Range 13 East

Section 33

Section S

^ -'''>--^- RG-4896

RG-5054
RG-13074

RG-31792
RG-31793
RG-40947 -X

SE^ m\ NE^

NW^NW^NW^
SHC 5309

Tr. 1
SW^NW^NWs
SEkSVlhSEh

NESiNEiiNWii;

other than irrigation

Dom. & San Richard Varela
Dom-stk. R. L. Waltrw
Stock R. L. Waltnp

Dom. W a n d a McGee Trus t 1973



SW^SE^ RG-10479

SE^NE^SE^ RG-11443

SW^SE^SE^ RG-11457

Other than irrigation

Other than irrigation
Other than irrigation

Township 29 North Range 12 East Section— '^
^ RG-16433 Trc. 2 Domestic Alien N. Vickrey

Township 29 North Range 12 fast Section 22

RG-̂ 4586-Expl. 5 NÊ SEiSÊ  Expl. Molycorp, Inc.

Township 29 North (1) Range 12 East Section 20

RG-17985 NE^NE^ Stk.& San. Bureau of Land Mgmt.

Township 29 North Range 12 East Section 3
^ RG-39658 SE^ Dom Robert Cohn ^



RECORD OF TELEPHONE CONVERSATION

-] Time: /6:^p || Dare: ^./^^-^

Originating Party: Otner Parties:
^4^^^ ______X-. 5^ f^y (i^4-yz.^\
, „ ^ - ~ ^ 7 i i _ _ / . / N ( / ^ " T/\//V( •£ t^ -^t^^M^y____________i! ^a?/ ^^fc<- <^^.^^JL^--/VOld-^ ~-?t*^9^r^^W i! /-<t?^ H-^^e^- .>ĉ *«̂  -w^w^r^ f"

Subject: u)^ej~ ^^4^^4^-y1 '^x]^Le^» /<^<^^U^M^U k^eJ(-s\
A^<^r r^^ gsl/̂ .J r̂ "^IAJT^

7
Discussion:

-+- ^> vs)>4^<r ^vy-'^Ag^^^ <̂ <̂ »'̂  <^/^ Q^- ^.^^ i^a^
1 ̂ / ^^^^1/fl^^

-^- 'PI'^-r^- ^J f^teJ!^ f^,^ ^/^~ •se.^^-o ^ea^t^^d<»»i^J^___

-. ^ ^^^ ^- gg i^^/r^
_____- ^/\ A? if^ ^/^C ^ A/^y^oi4^^ Z.IQ' ^ î JĴ - ^^/c /6^"

^ ^ / ^ 5^-^ ; ̂ ^r ^
/ , 1 7 7 7 ^

HP_____________________gLU^y-^*- g»/\aA>^&»

^____^^
/^s-'

\^»Jwr ^tJwJuLJ !'<. g.t/g»i t̂ tf̂ ^e-

^ 7. ~
__f________^^gp-TK t^»g4L^» g?U <̂g- ^^'llwfS^ Jeff Lwy/^v^LL



Section B - Source Information
WELL

Ident i f icat ion

weii'n

, x».r- rrr

Remarks, Deficiencies, and Rec
.*

Well casing not Jadequately s<

'

Source ^

JArtesian Wells..,-,..—.' .-. ^,<1 „, - - . -

P. • &? ';
(Springs - ,

|InfiItratiqn Galler ies

Number
(each) •-

/ •

Wel l
Depth

140'

" ^ ^-

:ommendations

ealed.- - - - - - - — - -

•̂  '

Total

^-^VWt^.

Pump
Depth

118'

» -w

Pump
Capac i ty

GPM

18

,- .

Remarks, Def ic iencies, and Recommendations—

t. <<.<••»••-I»B - w.-- *r-»»<c.rtB»fV *»ri 'y"- ••-t-OUtent-^v--'itW ••N/A --— -- -——— -

•

t ' \

Wel l
Drawdown

N/AV

.

Pump
Type

subm

— -

S ta t i c
Water
Level

N/Av

-

Age of
Pump

1984

~

Date
Wel l
Dn 1 lee

N/AV

EID - 0^2 ̂ Revised 1 1 / 8 2 Page 1



Slate ol New 'Iqt'co
, t^TH ino S...I- *lMET 3-e=i>S|"<ie\''

^TIFIC
.RATORY DIVISION

CHE.VCA'. ,-^'C'?"_ a^.'-YSES
for WATER SAMPLf

CONSULT SLD Lab Annex L for prccs' „ sssmawn i^r famous/ r^0;?;/• rRlN~ wish sail :. •" :?'

• Data received l Lab No.

CHEMICAL Check individual items for analysis I N T E R I M P R I M A R Y PARAMETER GROUP
ANALYSES: [Wark appropriate box test} Qj ^ 1^2 CD 3

TYPE of CHEMICAL ANALYSIS

•— Complete Secanoarv •_i Orcanic _; RaQiciogical
«vater Supply System Name

Czr/i^o 4^-sr-
.Watar S'-oply Sysie-n Cola No City or Location

Collection Date . collection T.Tia Collection Point Collector'; remarKS

-Junsy C'?w< Jne

\ Z?TRE^T=D ('MTER ~Z\ R W! •.VAI"Erl

]Report to

Collected By Owner
Address

/»•''£ or SYSTEM !Chsck ons>

[""i PRIVATE PUBLIC _; Ccmmunitv
! SOURCE: .-'Spring C^La^e -iWell-Deoin......
I C Drain Osirea.-i I^Pool 'Zc;r;er ':Decifl.

, LAT
LONG •'

1

CATIONS ' mg/1

i 00930 ;
Sodium
(asNa, j ^ ' ^

00935

(asK) !/t^—————^——————————1——:——i——E——
! 00900

(a>;a^3) ; ; / j^(y

00?:5 ^

<"-' ' 3^^
-i 00925

Magnesium I '; ,̂ ,
~- 'as Ms' ; / / ^ 1

O'-0-»5

(as-"i) <?;(̂ |̂

| 0- 056 ';

\ ^^/•n> ^^"^l^

1

LABORATORY REMARKS

ANIONS

009-10
———Chloride

(as Cl)

C0950

(as F)

00520
———I Nitrais - -

(asN)

00430
———' Alkalinity -———,——„<a> =3003) i^q

00440
Bicareonate
(as -1003)

3^445

(as C03>

00945

(as 304)

mg/1

W

Ot3|S

/W

/5h^1

ot

BI/T'/
(

PH\SICAL

7:300 ~g/l
io?ai

Filteraole Residue

33260

Ag»n:3 'as Las)

00095

Micrsmnos 25'C

00400

1
0 1 3 3 0
C30C

JOCi.:
————' C3';r -—————————i

! J^t
00070

————' TJrtir3i:y

i ^ / i ^

<^to|^

i^i^^
M^*?

-ig/i

c>tol

HEAVY
METALS

31000
Arseni':

C1005
Bar'um

013;5
CadmrJfn

01030
Chrarr.n.m

01049
Lead

^ 7 1 3 0
M>;rc'..ry

01:45
Seleniun

01075
Sliver

mg/1

T ;

• i

i

< ;

i
.' ? i

i ' i

^ i

» >r ; s

PARAMETER

^

i

» ,
i

ii

RADIOLOGICAL oCi/1
————' 0 1 5 0 1 1————————-

Grass Alpha! , ,

.33501
i-iross 3e:a . . i

; i ;

•3S501 ' ;c i
1 , l

i 1:501
————' ^aaiuin-223

1

3C;,1

oCi/1
——————

1

Re'.iewea by

OJtd tuuurted ,

^1-)^

O^GA.^IC • -TT] i

39390

\ \ i

; 39732

; :32~0

^'l'i[ho<ycftl3(' ' 1 1 \ i 1

! 39400

) 39730
———— 2. 4-0

.:9743

(S.)vex) ; f [ . • )

; i t

! , !

1 ' !

t ! i \ \

' ! i i

^ , , !

T /•
DISTRIBUTION Whita - .Vsie' Suociv fiycu a"<;n 3F • Canary - .VS 3 ,i5~' • °ink • r A 3"; -'-•ai ?fs;2 < Gcldancoil • :LJ Lao^LD 702 Farm Re'/iseo 4 78



Slate ot New Mexico
HE«|̂ tono ENVIRONMENT DEPARTMENT
Cfl̂ ^^Hid^

LABORATORY DIVISION

CHEMICAL an HYSICAL ANALYSES
for WATER SAMPLE IDa received | Lab No. |SLD use; code No

CONSULT SLD Lat) Annex L for prow oresemaw' :>' sample's TYPS v SRSNT n'rf^ 3a," -uw °ep

CHEMICAL
ANALYSES-

Water Supply Sys

r^rro
Collection Dale

<^//7
Colleclea 6-/

TYPE of SYS1

Q PRIVATE

deck individual items for analysis
[Mark appropriate boxtest]

tern Name

f>?<^ /%^<:/y
T±.

rEM

i Collestior. Time i Colierti
1 •-7^0

Cfwnc' •

ICri9:k ew

PUELi^ Comrnunir-

I N T E R I M P R I M A R Y

C:1 :
iv.aief S-soly ays'.sir Co

C •I ^SIPt

I\!;);--.;3r"—.-. :>

P A R A M E T E R GROUP- = n;
ae I'.... iCits ' "i i o c a

!C3lle::or's i

30URCS-

TYPE of CHEMICAL ANALYSIS

• Coniplcu' S('fonri3r\ i -.i
ii;i..i

eiiarKS Report to

Si

Z's:
•->?;"
•-sa-r

^^»imiy

'

— ~a' • •'••si -'->esT.f................
—Poo 3:ner f;/'L>.;" ...........

Oruanic

Cfisc^ wit:

ZJTREATEDWATER

.... ' L A T . ; ;.

'LONG ° ;

C-i RadiologiCdl

~Zi RAW WATER

i i i i
i

. • . -•I

CATIONS mg'.
1

'~" ,

-*-

LABO

009 3C
Aodlur ,
(aiNi•- ; \lW

0053°

^TJ^

00900

la^aCC^ [ ; /J^ j^

0091-:

^ / ̂

0092:- ;
l\/la3ne!iiiirr i(a!MS'' Jw
0-04'.

•"^•K OTo?j^
C.056

tasMn) ^ 'O'C'ĵ '

1 ' ; 'i

)RATORY REMARKS

ANIONS

00&4;,
————' Cllorloc

(ai C;

0?950

(i; ::"

00620

(as N}

00^30

(as :^C;-.

•• o;.-ac
bi;ar3one:(
(as HCC-3,

0^-45

(ai 0^3)

00945
———1 Sultate

(a.» 50£)

»

' m5/;

'• /^•2

^•^o
: •;3:^5

; fy-^
,/^:^

0?l<?i/^

i ' p'

i a^;

PhYS!:AL •

7..A''; •""r '•

? ll'»"=.= !-25.au? (^.S'H

<226C

AO^^.-3---. ^^•C',^-

Mt;r3"-.n^s;5^' ^^ ;J

L J-*-.-

;̂ ;3
1 :.33:

"•- -; a,

• " • • " " • • 1 l W
1 '•

• • . ,

HEAVY j
METALS '• mg/.

'• C30C-C

^'- ' i i •
. - ; i !

, G1035

1 * !

I 3;C2f

T ;
, 01P30

' 0;3^?
l-eae

•

j 07180

t i i

j 0 1 1 4 5

1 01075
' Silve."

t 1

( • •

PARAMETER

; i
i

j aADIOl-OGICAL.pCi/l
———-' 01&01 l——:—————

Gross Alpha ;

0350;
Liross =e:a

0?5C,1 p;i/|

11501
———— Radiu-r..2;6

• •

i i

^*3l"

i ! \

' \
PC I/!

; 1

i
1

Reviewed a\

Diilt icoone;

</^/^

ORGANIC

Me'

39390
Enarii-.

36732
Lindane

33270

noxycnior

39400
Tooaohene

397:0
2,»-0

39740
2, 4. 5-TP
(Silvex)

ms'l

1 ' ' 1

t

t

T
A

O

i

1

r ""

l * '

i ii

i'i^VS.JTi'y. Wnlte - V;a;6- ;>JCOI\ RsaJia'.ior. S^ • Canary - WE S-,-?ieT • Psnf. • EIA Regiona. Office • Goldenroo • SLS La;SLD 702 Form Revisec < 76



Sc 'cL ion B - SOUILP I nforniat ion

WELL
I dent i f i cat ion

Wel I
Dppth

rump
Depth

P u m p
C a p a c i L y

]PM
Wel I

Oi a i/downrep,i
Pump
Type

S ta t ic
Water

eve I
Age of
Pump

150 100 20 N/Av 2 hp N/Av

Remarks, Deficiencies, and Recommendations
1 Well needs to be chlorinated.
2. Well floor was sealed in the summer of 1990.
3 Stove-pipe type of ventilation recommended.

Sourcf Number
(each)

Total
Capaci l -v Remarks. Oeficiencies, and Recommendations

Ai-tes i an We I 1 s N/A

iprings
N/A

I n f i 1 t r a t i n n Ga1leries N/A

Paqe 7E I D - O'i7 Rev i sed 1 1 / ? 2
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/ION C - WATER DISTRIBU—- N SYSTEM

<;e of Distribution
/em Pressure: Q -Gravity [H] -Pump(s) 1 Q -Both

Remark* or Recommendation*Total Number
of Station*-

none none in use

Ramarkt or Raoommendatlon*Q - PVC [H]- Galvanized
Q-DI/CI Q-Other

Y»« L«l ln«aJI*d%

MatertalK
in System

SECTION D - SIMPUFIED FLOW DIAGRAM OR SCHEMATIC OF THE SYSTEM (indicate North if Appropriate)

c^r/^o ti^^^i^^f

T^'l \\ow

c / /• 1 1 A''"1

y '̂;"-" i 'J
^-J^/^/r-fl/f^,^ /'

<•• ( V , ; / . > - ^ ' „ ^2'-/' ^^/r'fr^w^-Y'

^•^/r^.Scui ^7^(5/^,
I \' - r-' / /-> / -Z^———'-T ^('/;-^l/^ /h ' t \ ' ^ ' ' -

— •rWL , — -7-?

Remarks or Recommendations:
School was built in the late th i r ty ' s (1937 - 1939) I t is unknown when the septic
system was installed. Recommend that water system be tested annually for nitrates.

NMED-042 Revised 3/91



MOLYBDENUM CORPORATION OF AMERICA
a C O h P O H A T E P A R K D R I V E , W H I T E P L A I N S . N. Y. 10604 • TEL. 9 1 4 . 0 a 4 - 1 7 0 0

HEr- i - T?, en '•••«,
Ql'! ' ' ^. I I . ' • I .:-
T/.'X &i.'---9.1i1-0" - 1 •
TEL; £3:.-£GC C.;12

July 29, 1974

Mr. Roger Herrera
P. 0. Box 204
Questa, New Mexico 87556

Dear Mr. Herrera:

The Village of Questa plans to extend a main of the municipal water
system westward along Embargo Road, and it will pass near your property.
Molycorp is participating in this project because it is at least remotely
possible that unavoidable seepage from the Molycorp tailings pond could at
times infiltrate some aquifers immediately below the pond, and conceivably
the water quality of shallow wells in the vicinity might be affected.

To forstall even this remote possibility of affecting your domestic
.water supply, Molycorp will, with your consent, connect your domestic
water system to the Questa water main, and provide necessary plumbing,
installation and a water meter at no cost to you. Work will be done at
your convenience using a route selected by you. Although there are no
known detrimental e f fec ts from our eff luent at this time, Molycorp would
do this work as a precautionary measure.

Please advise if chis program meets with your approval by signing a
copy of this memo in the space, .provided -below.

- p S P1' : : - F "

Mr. Al Greslin of Molycorp will contact you regarding the time and
route location of the connection'.

Your cooperation in this matter is ernestly solicited, and if you
have any questions, please contact Mr. Greslin or myself at any time.
This matter has been discussed with the Questa Mayor and Village Council,
and they are in full accord.

' i &^^.
General Manager ( ' / ^

cc: file

I___/ I agree Co connection to Questa water as outlined above.

I do not wish to be connected to Questa water as outlined above.



RECORD OF TELEPHONE CONVERSATION

Time: ^ ^o pAl Dare:

Oriqina'Clr.q Parry:
Stuart Kent

Otr.er Par-Ties:
'Pcp/'g 5k=Cyyt*J^<ir- ^3^0-OZIZ ^3<ao(

NMED - Superfund Program_________ ft\€>l\.)c^p "^rfc ^^^e\ •g /'

Subject: ^t^ < r^^i^r <^ T ^'&-l(5 ^<»*?4k o4- -h^.^/.
—————^————^———————^————-7'——————l————————:—————

Discussion:
^g.̂  -7— /^e4 ^^\^ ^,] ^ ^Ae^^^\A}I\^>^ .~T~ /^e4 ^^.^•^/^/ /^r /̂̂ ^^^g^ (/o-g^-y^'
^g ^p«»j^e /»>T- -S-vi^t^M. \A3.g|<> J\̂ »foM>) •̂ ki'g
î Jlyv^J -̂ l̂ c^oX ^fr' ^c-g^t ^fc^^iT-g-Z^.gas^' /a*

p3 •-^~ \AJ'g)! ~ J>«»-̂ n^ DI>̂ »>̂ \

P- g? \A> .̂I\ •- 'Del^-^^ r^^^''/\^,

+• ~^A^$g î e l̂'.-s c^g ^L r̂-rg -̂n^ . <3<'" k«=».<̂ g. \/€<^J fyc«g^rL<
_______^ ^J/|\A. vJ^i^L^] L^!r<Js, •gi-'J^T-gJ-L^ao^ 7^=» ^sy f^u^n^n^^

-$ ̂ .PC>L v^cJl^-/______J__________________________/^^o^y—v^Lr

Signed
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1.0 INTRODUCTION

This report presents an analysis of the hydrogeologic conditions m the vicinity of the
Molycorp tailings ponds near Questa, New Mexico The purpose of this work is to evaluate
ground-water flow conditions and water-quality distributions in aquifers that connect impacted
water beneath the ponds with discharge areas (such as private wells and the Red River south of
the facility) The outcome of the analysis is 1) an explanation of the controlling hydrogeologic
parameters; and 2) recommendations for additional work to clarify and extend the hydrogeologic
data and for controlling, monitoring, and, if necessary, remediating impacted ground water.

The tailings ponds are located about 1 mile west of Questa, New Mexico (Taos County)
and 0 5 mile north of the Red River (Figure 1) Since 1965, tailings slurry has been piped along
the Red River from the null near the Molycorp molybdenum mine, which is located
approximately 8 miles east of the tailings disposal sites. The disposal sites currently cover about
550 acres and have been maintained since the mine ceased underground operations m 1992.

History of the Operation

Ittk The Questa open-pit mining and tailings disposal operations began m 1965 with the
^rconstruction of an earth fill starter Dam No 1 in a large arroyo at the southern end of Section

36 The upstream face of the dam was sealed with the slime faction of the tailings The water
clarification pond was at the dam face. Clarified water was piped via decant structures raised on
the upstream dam face, through culvert tunnels under the dam, and then by ditch to the Red
River

Raises and operation of Dam No 1 continued until 1969 when a second dam (Dam No.
2) was constructed at the north end of Section 36 The clarification pond was then shifted to the
north, and the existing decant structures were abandoned for a new overflow weir structure
constructed m the bank alongside the new Dam No 2 Clarified water overflowed the weir and
traveled down a decant ditch cut around the west side of Section 35 to a small holding pond
called Pope Lake (located at the southern end of Section 35) From Pope Lake, the water flowed
over a Parshall flume (later called Outfall 001) and to the Red River

In 1969, the final 7520-foot and 7525-foot elevation raises on Dam No 1 were shifted
upstream (west) of the existing dam and were constructed on tailings. These lifts were of
compacted eanhfill.

In 1971, additional tailings storage was created by constructing starter Dam No. 4 m
Section 35. This dam and all its subsequent lifts were constructed ofearthfill and had internal
dram systems. The upstream dam face was also covered with an asphalt or plastic membrane. A
decant weir was built to the north of the dam so that the clarification pond could be kept away



from the dam face. Clarified water was released over the weir structure into the west ditch to
Pope Lake and then to the Red River

In 1974, east and west diversion ditches were constructed around both tailings storage
areas in order to divert all natural drainage away from the impounded tailings Diverted water
re-entered the watershed below Dams 1 and 4

In 1975, seepage barriers were constructed below Dam No. 1 and to the east of the ndge
separating Dam No. 4 and Dam No. 1 areas. These barriers were excavated to clay, sealed on
the downstream side, and filled with suitable dram material so mat seepage from the tailings
storage ponds could be collected and diverted around the dwellings situated downstream of the
tailings storage area. This water was then piped to the Red River through Outfall 002.

In 1983, an ion exchange water treatment plant (I-X building) was constructed alongside
Pope Lake. This plant processed all tailings decant water before it was discharged into the Red
River.



SOUTH PASS RESOURCES, Inc.

2.0 GEOLOGIC SETTING

The tailings disposal site overlies a series of northeast-trending ridges and washes that
have eroded into the sedimentary and volcanic rocks of the Santa Fe Formation The Santa Fe
Formation underlies a lowland bounded on the west by the Guadalupe Mountains and on the east
by the Sangre de Cnsto Mountains The Guadalupe Mountains reach elevations just over 8,700
feet and the Sangre de Cnsto Mountains JUSI over 10,000 feet. Elevations in the lowland are on
the order of 7,000 to 7,600 feet. The Red River, which lies south of the tailings ponds, is
entrenched across the Tertiary sedimentary and volcanic rocks creating a gorge southwest of the
site. Springs fed by perched or regional ground water occur in the volcamcs along the walls of
the gorge

2.1 Regional Geology

Regionally, the site is located within the Rio Grande nft zone, a northeast'/southwest-
trending fault-bound structural depression of Mid- to Late-Tertiary age, that extends across New
Mexico into southern Colorado. The depression is composed of a number of structural subbasms
including the San LUIS Basin, which is located at the northern end of the nft. The San LUIS
Basm is bounded on the east by the Sangre de Cnsto Range which was uplifted
contemporaneously with the formation of the basin along high-angle normal faults extending
parallel to the west front of the range The basin filled with coarser alluvial sediments along the
range front Farther to the west, the basin fill consists of finer clays and silts deposited m lakes.
At the tailings disposal site, the lacusmne (lake) sediments are interbedded with the alluvial sands
and gravels. The San LUIS Basm fill is assigned to the Santa Fe Formation (Miocene to Early-
Pliocene in age) and is believed to be on the order of 15,000 feet thick.

Numerous volcanic fields developed as the result of the rifting and basin formation m
Mid- to Late-Tertiary tune. The volcanic units that underlie the Guadalupe Mountains along the
west side of the site consist of lava flows and ash flow tuffs that range from rhyohte to basalt m
composition and that are believed to be OIigocene to Early-Miocene m age (unpublished
stratigraphic section, Molycorp files) These volcamcs may mtertongue with at least the lower
Santa Fe Formation. Miocene basalts are intercalated with the Santa Fe Formation. Both the
Santa Fe Formation and the older volcanic units are unconformably overlain by the Servilleta
Basalt of Pliocene age

2.2 Site Geology

Stratigraphy

The highly generalized lithologic logs for monitor wells (MW-1, -2, -3, and -4) dniled in
1979 suggested a simple stratigraphy for the site including an upper gravel unit, an underlying
yellow clay, and, in one monitor well (MW-1), a volcanic unit beneath gravel (see Figures 2 and
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3) Logs of five monitor wells drilled in 1993 show a more complex mterlayering of gravel,
sand, and clay in the Santa Fe Formation and a wider distribution of the volcanic rocks reported
at MW-1 Recent alluvial sediments contain material reworked from the poorly consolidated
Santa Fe Formation and appear to be largely confined to the washes Field reconnaissance,
combined with an earlier unpublished geologic map (Vail, 1987) and the borehole data, have
demonstrated that two different volcanic units are in the area and that a thin sequence of volcanic
sediments, distinct from other Santa Fe units, occurs in a small area south of the face of Dam 4

Santa fe gopnatioa
Based on the borehole logs, the Santa Fe Formation m the area of the tailings ponds

consists of.

• an Upper Aquifer Unit (UAU) composed of brown sandy gravels and
gravelly sands with a subordinate component of pale red brown silty,
sandy clay (Recent sediment was not distinguished from the poorly
consolidated UAU during logging);

• a Middle Aquitard Unit (MAU) m which pale red brown clay and
gravelly clay are the dominant sediments; and

• a Lower Aquifer Unit (LAU) composed of sandy or clayey gravel Thin
beds of tightly cemented sandstone were noted in MW-7 and MW-10.

These three lithologic divisions are based on dominant textural characteristics, but each
unit contains subordinate amounts of the other lithologies (for example: clay beds occur within
the UAU and LAU). There are no marker beds to establish lateral equivalence between borehole
sections, such that parts of the MAU may be temporally equivalent to the lower pan of the UAU,
or the upper pan of the LAU In general, the internal structure of a sequence of alluvial or
alluvial/lacustrine (lake) sediments is expected to be lensoid m character and have sand and
gravel lenses mtenonguemg and have clay-rich units (Galloway and Hobday, 1983). Borehole
logs are presented m Appendix A

Gravels range from very fine gravel (0 08 to 0 16 inch) to cobble sizes (2.4 to 10.24
inches), but most of the material appears to be below cobble size. Geotechmcal drilling for Dam
No. 1 (pre-<iam cross-section along the proposed axis of Dam No 1, Molycorp files) indicated
boulder size material is present m the UAU Clast composition m the gravels seems to largely
reflect sources m the Sangre de Cnsto Range to the east A variety of volcanic rock types
(flows, ash flow tuffs), intrusive igneous rocks (pegmatite, granite, quartz monzorute), and
metamorphic rocks (gneisses) occur m the gravels.

- 4
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A thin sequence of brown, silty highly burrowed sands, black coarsely grained volcanic
sands, and gravelly clayey sands outcrop in the vicinity of MW-11 The gravels in this unit are
entirely composed of volcanic clasts Similar sediments were penetrated in the upper 29 feet of
MW-11 and in several borings near the toe of Dam No 4 This unit is shown separately (as
T^ on the geologic map (Figure 2) and is here considered a unit m the Santa Fe Formation.

Lithologic information for the volcanic rocks penetrated by the monitor wells comes
primarily from cuttings descriptions The flow rock is a finely crystalline ohvme basalt
containing brown millimeter-size phenocrysts of altered ohvme and of pyroxene (augite?). White
phenocrysts of feldspar were also noted A few cuttings showed glassy textures which probably
indicate the tops or bases of individual flows Both vesicular, and to a greater extent, non-
vesicular basalt are present in the section Flow banding was observed m some cuttings. White
and pale blue quartz/chalcedony fills some vesicules and occurs along a few fractures. Thin
volcanic breccias consisting of black to gray angular volcanic fragments m a red volcanic matrix
are interlayered with the Hows Exposures of the basalt along the walls of Pope Wash, south of
MW-11, show that the basalt is highly fractured with sets of vertical fractures coupled with units
showing a distinct horizontal parting.

Volcamcs observed along the east side of the Guadalupe Mountains were examined
during a half-day reconnaissance of the area These are dommantly medium gray ash flow tuffs
characterized by flattened brown to tan pumice fragments and by the presence of black basal
vitrophyres. Based on the Questa area volcanic stratigraphy (unpublished section m Molycorp
files), and the presence of the basalt unit and the ash flow tuffs unconformably below Santa Fe
Formation sediments, it would appear that the basalt is either a tongue within the Santa Fe
Formation or belongs to a sequence of older ashflow tuffs and basalts that partly underlie and
mtertongue with lower Santa Fe Without further stratigraphic information, such as a lower
contact for the basalt (no monitor well penetrates the unit), petrographic data or radiometnc age
information the stratigraphic position of the basalt can not be completely resolved.

Geologic Structure

Reconnaissance mapping, combined with a description of subsurface geology based on
borehole data, indicates the presence of four northeast-trending faults displacing Santa Fe
Formation sediments relative to various volcanic units (Figures 4 and 5) The apparent
movement along some of the faults is down to the east (a stnke-slip component can not be ruled
out).

Vail (unpublished geologic map, 1987) mapped a northeast-trending high-angle fault
along the east flank of the Guadalupe Mountains This fault appears to follow the west side of a
linear, northeast-trending wash, now largely covered by the tailings behind Dam No. 4 The ash
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flow tuffs along the east flank of the mountain are moderately tilted along the fault line and m
places unconfonnably overlain by Santa Fe Formation on younger gravels The Santa Fe
volcanic sediments and the basalt unit south of Dam No 4 lie east of the fault and appear to be
truncated by the structure The ash flow tuffs probably correlate with volcanics that are either
equivalent to the lower Santa Fe or older than the Santa Fe and indicate that the fault block to the
east has moved relatively downward.

In the Work Plan for the tailings pond facility study (GeoWest Group, 1993), the linear,
northeast-trending pattern of the ndge between Dam No 1 and Dam No. 4 and the wash to the
east of the ridge was identified The wash between MW-1 and MW-2 was postulated to follow a
high-angle fault because of the apparent displacement of the volcanic unit m MW-1 relative to the
sediments (at the same elevation) m MW-2 (Tigures 4 and 5) and because of the linearity of the
wash Wells MW-8 and MW-7, drilled 1,500 feet to the north of MW-1 and MW-2, show a
similar structural relationship confirming a linear structure extending northeast along the wash.
The volcanics were not encountered in MW-9, drilled to elevations well below the level of the
volcanics m MW-1 (Figure 4) However, the volcanic unit does appear at deeper levels farmer
east m the lower pan of Private Well-4 and m MW-10 (Figure 5) The conclusion is that the
volcanic unit is offset along a fault that aligns with the wash and that the displacement is down to
the east. The eastern block may be slightly ulted to the west.

The cross-sections (Figures 4 and 5) suggest a northeast-trending fault may also extend
beneath the ndge that divides Dam No 1 and Dam No 4 This structure is based on the
difference m elevation between the basalt outcrop immediately east of the I-X building and the
top of the volcanic unit m MW-1 (a difference of 157 feet) and the linearity of the ndge.
However, at the I-X outcrop, Santa Fe gravels unconfonnably overlie the basalt, and the basalt
ndge could be an erosional feature The presence of documented faults m the area with the same
trend and the linearity of the ndge when coupled with the Tertiary extensional history related to
the Rio Grande Rift favors a fault interpretation.

The volcanic sediments outcropping below Dam No 4 and noted m several boreholes
appear to be truncated by the basalt unit unconfonnably overlain by the Santa Fe Formation
immediately east of the I-X building. The volcanic sediments (T^J were not observed in the
exposures of the Santa Fe Formation east of the I-X building. The apparent truncation of the
straugraphic units and the absence of the volcanic sediments are the basis for the fault shown east
of the I-X building on the geologic map

Both the borehole data and the field exposures are concentrated m a narrow band along
the front of Dam No 1 and Dam No. 4 We believe that the structure and the lithologic units,
particularly the basalt unit, extend northward beneath the tailings pond facility and southward at
least to the Red River Of hydrogeologic significance is.

6-
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3.0 HYDROGEOLOGY

3.1 Hydrogeolopc Units

Part of the Santa Fe Formation can be divided into three sedimentary divisions of
hydrogeological significance: the UAU, MAU. and LAU (discussed earlier m Section 2.2 -
Stratigraphy; see also borehole logs in Appendix A and Figure 3). Each of these units, plus the
volcanic unit, are discussed below Well construction data is given in Appendix E.

Laboratory measurements of vertical hydraulic conductivity are given in centimeters per
second (cm/sec). When these values are converted to gallons per day per square foot (g/d/ft2),
cm/sec is multiplied by a constant of 21220. Horizontal hydraulic conductivity was calculated by
dividing transnussivity (derived from pump or recovery test data) by the saturated thickness of
the aquifer The monitor wells do not fully penetrate the aquifers, which results m greater
amounts of drawdown and lower calculated transnussivity. Saturated thickness was estimated as
the distance between static water level and the bottom of the screen (volcanic aquifer) or the
thickness of the confined beds m the case of the LAU at MW-10 The calculations for seepage
velocity are m feet/day which, when divided by 86,400 seconds (number of seconds m a day),
becomes feet/second Discharge equals velocity (feet/second) tunes the cross-sectional area
(feet2) resulting m a flow reported m cubic feet per second (cfs).

Upptr Aqvifer Umt (UAU)

The UAU is characterized by sandy gravels and gravelly sands, but lenses of clay occur.
Wells MW-A, -B, -C. and -9A are screened in the UAU. MW-A (total depth 38 feet) and MW-
C (total depth 14 5 feet) commonly have measurable water levels (water-level elevations of
7,282.7 feet and 7,312 feet. respectively) MW-B (total depth 18 feet) was dry m May 1993 but
contained measurable water m August 1993 with a water-level elevation of 7,302.77 feet. These
three wells are within 100 to 150 feet of each other Yet the difference m water level-elevations
are significant (for example. 20 07 feet between MW-A and MW-B. and 29 3 feet between MW-
A and MW-C) Logs of these borings are not available, but the most likely explanation is that
these piezometers have intercepted perched zones within the UAU Evidence of possible perched
zones m the UAU include.

• In MW-9A screened from 32 to 42 feet, sandy gravel at 35 feet is
underlain by gravelly clays that might have caused perched conditions

• Air rather than water was used to drill some of the monitor wells in parts
of the UAU, field notes commonly reference moist and dry zones at
multiple levels in the UAU suggesting possible perched zones



• Field observations m the area of seepage bamer No 2 revealed lines of
willows or other plants at clay/gravel-sand contacts which are also
indicative of perched water

Although the UAU may be a zone of numerous perched water bodies above a static level
in the underlying MAU, at this point, the UAU is not completely characterized. An irregularly
shaped water table could occur m the lower UAU, with highs related to preferential discharge
areas caused by variations m the alluvial stratigraphy (the elevation of gravelly units underlain by
clay) and the distribution of heads beneath the tailings pond. [The term head refers to elevations
of the water-level surface ] Differences in elevation, or head, cause ground water to flow from
points of higher total head to lower total head.

Heads throughout the UAU are higher than those m the MAU, LAU, and volcanic unit
such that, m all cases, a downward gradient exists Perched water bodies, developed over lenses
of clay m the UAU, contribute to the vertical infiltration of tailings pond water to the MAU.
Water infiltrates the clayey sediments (gravelly clays, sandy clays) and also moves beyond the
lateral edges of the clay lenses to infiltrate to lower levels. The ephemeral nature of perched
zones is probably illustrated by MW-B, which is normally dry but contained measurable water m
August. Seasonal or other longer term changes in heads beneath the tailings ponds may cause
some zones to be ephemeral.

Middle Aquitord Unit (MAU)

The Middle Aquitard Unit (MAU) consists of mterbedded tan to pale red brown
sandy/silty clay and gravelly clay with minor lenses of sandy gravels and sands. MW-7A and
MW-7B are screened entirely m the MAU MW-2, MW-3, and MW-4 are screened m the upper
MAU, but the upper pan of the screened interval may include some UAU sediments. At MW-9,
a series of split-tube drive samples (2-inch diameter, 6-inch brass tubes) were collected m the 55-
to 56-foot and 85- to 86-foot intervals within the aquitard The results of the laboratory analyses
for vertical hydraulic conductivity, moisture content at saturation (porosity), and gram size
distribution are given m Appendix B and are summarized below. The ASTM D 2434-68 fixed
wall method was used to find the hydraulic conductivity
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An aquifer test (described m Appendix D) was conducted at MW-10 for an estimate of
transnussivity The LAU is a confined aquifer, since the top of the unit is at 86 feet bgs and the
water level was at 39 feet Step tests at 15 and 5 gpm were attempted, but the well pumped dry
almost immediately The test was conducted at a constant rate of 2 gpm for a period of 100
minutes at which tune drawdown began to level off at 79 feet bgs. The test had to be stopped
before drawdown dropped below pump level.

The constant rate test extended across three log cycles. Applying the Cooper/Jacob
Straight Line Method for transnussivity (T) and dividing the T value (9 01 g/d/ft) by saturated
thickness (50 feet), the resulting horizontal hydraulic conductivity (Kh) is 0.1802 g/d/ft2 (8.5E-06
cm/sec). This value would correspond to a clayey fine sand or silt (Walton, 1988). Because the
drawdown at MW-10 did not stabilize during the test period, the results from the Cooper-Jacob
Straight Line Method cannot be considered accurate.

Another approach to estimating hydraulic conductivity (Kh) is to use the empirical
relationship between specific capacity and transnussivity for a confined aquifer (Dnscoll, 1986).
Specific capacity (Q/S) would equal 0 025 (2/79) and T would equal 50 63 g/d/ft (2,025 x
0 025) The T value divided by saturated thickness (50 feet) results m a Kh value of 1.01 g/d/ft2

(4 8E-5 cm/sec) This value also corresponds to a clayey fine sand or silt. Again, since
maximum drawdown was not reached, the results may not accurately reflect the conductivity of
the unit at MW-10 However, the log for MW-10 indicates that clayey gravels and sandy clays
make up more than 50 percent of the saturated LAU and, consequently, a low Kh value might be
anticipated

Volcanic Unit

Based on the borehole log for MW-11 and nearby outcrops, the volcanic unit is
composed of highly fractured vesicular and non-vesicular basalt. Volcanic breccias and volcanic
sediments (at the top of the unit) are a very minor component of the section penetrated by MW-
11. During drilling, after static water level was intercepted, the return water was estimated to be
m excess of 200 gpm Medium-grained sand used as a filter pack was earned into the fractures
by the strong ground-water flow and ^inch gravel was used instead.

Step, constant rate, and recovery tests were conducted at MW-11 (August 18, 1993).
Test results are m Appendix D Because the 8-inch schedule 80 PVC casing used at MW-11 has
an inside diameter of 7 62 inches, the largest pump that could be used had a maximum rate of
660 gpm A step test of 43 minutes duration at 530 gpm produced 2.21 feet of drawdown. The
constant rate test was conducted at 660 gpm for a period of 140 minutes after which drawdown
had stabilized. Water level oscillated several feet during the first 15 seconds (well storage
effects) before a uniform drawdown curve could be generated. Using the Cooper-Jacobs Straight
Line Method and the saturated thickness of the well, a hydraulic conductivity (Kh) of 34,472.9
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g/d/ft2 was calculated This value is very high, corresponding with the higher Kh values
published for permeable basalt flows (E04 to E05 g/d/ft2) in Freeze and Cherry (1979) The
recovery curve using the straight line equation resulted in a calculated Kh of 14,102 56 g/d/ft2

Recovery tests are generally considered to give better estimates for Kh than pump tests since
minor fluctuations in the pump discharge during pumping do not allow a constant rate to be
achieved Specific capacity can also be used to estimate transnusswty and hydraulic
conductivity. From the drawdown curve, the maximum drawdown was 2 58 feet The specific
capacity (Q/S) was calculated to be 660/2 58. which is 255 81 g/ft. Using the empirical equation
Q/S = T/1500 for an unconfmed aquifer, T = 383,715 0 g/d/ft and Kh = T/b (b is the saturated
thickness. 56 16 feet), which results in a Kh of 6,832.53 g/d/ft2. The results from the specific
capacity and recovery test gave horizontal hydraulic conductivities that range from 6,833 to
14,102 g/d/ft2, which is well within published values for permeable basalts

3.2 Flow Directions and Hydraulic Gradients

Because the Upper Aquifer Unit is likely characterized by several perched water zones, a
distinct static water-level surface could not be recognized Water levels for all of the wells

(screened only in the UAU were higher than water levels in the MAU, LAU, and volcanic units,
thus indicating a downward gradient.

Flow direction and lateral hydraulic gradient for the MAU was based on solving a three-
point problem based on water-level elevations in MW-7A, MW-2, and MW-3. Water levels for
MW-2 and MW-3 may not be entirely representative of MAU levels because the 1979 logs show
the screens extending across a gravel/clay contact From comparison with the more detailed log
of MW-9 (close to both wells), it appears that the top of the screens may include the lower 5 feet
of the UAU at best The flow direction for the MAU is S47°W with a hydraulic gradient of
0 02 foot/foot. The vertical hydraulic gradient within the MAU is downward and fairly steep at
0 97 foot/foot between MW-7A and MW-7B (head is 25.8 feet and the mid-screen to mid-screen
length is 26.6 feet) The vertical gradient between the upper part of the MAU (MW-7A) and the
LAU (MW-7C) is downward at 0 33 foot/foot With respect to the lower MAU (MW-7B) and
the LAU (MW-7C), the vertical gradient is upward — indicating the LAU is either confined or
within a regional ground-water discharge zone

In the case of the Lower Aquifer Unit, using water-level elevations for MW-7, MW-9,
and MW-10, the flow direction is S6°W at a hydraulic gradient of 0 026 foot/foot Water-level
elevations at MW-7B, MW-7C, and at MW-10 with respect to the adjacent MW-4 show upward
gradients - indicating the LAU is a confined aquifer or is in a ground-water discharge area.
MW-9B is screened in the LAU and the water level is near the bottom of the screen at 142 feet
bgs. Prior to well construction, the water level was slightly higher (130 feet bgs) and the well
water was described as very muddy It is possible that because of the presence of clay in the
LAU, the lower screen has been partially plugged by clay/silt forced into the well bore during
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development causing the low water level The pre-construcuon water level at MW-9B was used
to evaluate flow direction and gradient for the LAU

Water-level elevations at MW-1, MW-8 and MW-11 were used to calculate a flow
direction of S55°W and a hydraulic gradient of 0 029 foot/foot for the basalt aquifer. The
southwesterly flow direction is similar to the regional flow directions reported by Dames and
Moore, 1986. The water level used for MW-8 was measured at the completion of well
construction and has not been confirmed by later measurements (due to partial collapse of the
casing at a depth of 40 feet; the drilling contractor is scheduled to repair the well m September).
The calculated gradient here is an order of magnitude higher than those reported from the
Guadalupe Mountain study, but is probably caused by proximity to discharge along the Red
River.

3.3 Seepage Velocity and Unit Discharge

Seepage velocity can be calculated from the equation

vs^-J^L-
A 7 48 ne

where K = hydraulic conductivity.
I = hydraulic gradient,
ne == effective porosity,
7 48 = a constant that converts the result to feet/day when K is m

g/d/ft2

For the Lower Aquifer Unit, the hydraulic conductivity ranges from 0 1802 to 1 01
g/d/ft2, the hydraulic gradient is 0.026 foot/foot, and the porosity was estimated at 20 percent.
The seepage velocity as a function of the range m hydraulic conductivity ranges from 0.003
foot/day (3 5E-08 feet/second) to 0 018 foot/day (2.08E-07 feet/second).

The rate of flow through a LAU cross-section 50 feet thick and 100 feet m length (5,000
ft?) can be calculated from the equation Q = VA, where V is the seepage velocity, A is the
cross-secuonal area, and Q is the discharge Discharge ranges from 1.74E-04 to 1.04E-03 cfs
for this LAU cross-section Because of the high clay content m the upper LAU, it is likely that
similar discharges could be calculated for parts of the MAU.

In the case of the basalt aquifer m the vicinity of MW-11. the seepage velocity ranges
from 0 001 to 0.003 feet/second based on the hydraulic conductivities (6,832.53 and 14.102
g/d/ft2), an hydraulic gradient of 0 029 foot/foot, and an effective porosity of 25 percent.
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Effective porosity for permeable basalts range from 10 percent to over 50 percent. The 25
percent value is sufficiently conservative given the highly fractured state of the unit. Discharge
through a 50-foot thick by 100-foot long cross-section of basalt ranges from 5 cfs at the lower
seepage velocity to 15 cfs at the higher one

3.4 Dilution Effects

An estimate of the effect of the high rate of underflow in the basalt unit with respect to
downward moving ground water in the LAU impacted by tailings pond leachate can be calculated
using seepage velocities and a mixing equation. Vertical seepage in the LAU will be largely
controlled by the scattered clay units Using the lowest and the average vertical hydraulic
conductivity (0 Oil and 1 569E+02 g/d/ft2) from the laboratory results for the MAU (which
contains similar lithologies) and a downward vertical gradient between MW-7A (MAU) and MW-
7C (LAU) of 0 33 foot/foot, a range of vertical seepage velocity can be calculated. Porosity was
estimated to be 20 percent

V3 - KI
748ne

Seepage velocity ranges from 2 8 E-08 to 4 006 E-04 feet/second.

Vertical discharge from the LAU along a 10,000 ft? surface at the top of the basalt
ranges from 2 71E-04 cfs to 4 006 cfs (Q = VA)

The dilution effect of the underflow in the basalt on ground water discharging from the
LAU can be calculated from a mixing formula using the following equation:

(Cb Qb) + (C^ Qî )
Cm=——————————

Qb+Qi^

where Cm = concentration in underflow due to mixing.

Cb = sulfate (804) concentration m ground water from the basalt
(MW-11 =78mg/L).

Qb = discharge through a 50-foot thick by 100-foot long cross-section
of basalt

CLA = sulfate concentration (MW-7C = 613 mg/L) m the LAU.
QIA = vertical discharge over a 10,000 ft2 surface (100 feet by 100 feet).
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Using the range of discharges calculated for the LAU (QuJ, the resulting sulfate
concentration in the underflow through the basalt would range from 43 32 mg/L to 315 98 mg/L
These results suggest that underflow m the volcanic unit can dilute LAU seepage to
concentrations well below State standards

Since the Red River cuts through the Santa Fe Formation east of Questa Springs, the
mixing equation was used to estimate the dilution effect of the Red River flow on a discharge
from the LAU, Unpublished results from a 1993 study of the Red River by Vail Engineering
gave a flow rate for the Red River above Questa Springs of 31 4 cfs and a sulfate concentration
of 141 mg/L. Using the higher discharge from the LAU calculations (1 04E-03 cfs) and a
sulphate concentration of 613 mg/L (MW-7C), the resulting mixing concentration would be
141.00 mg/L Ground water discharging from the LAU into the Red River at the elevated sulfate
concentration would have no effect on the water quality of the river. Discharge from the MAU
would be in the same range as the upper LAU and similar dilution effects would be anticipated.

3.5 Chemisfry

' This discussion of the ground water chemistry is based on the analytic results of monitor
well water samples collected as split samples with the New Mexico Environmental Department on
August 17 and 18, 1993 The results of the chemical analyses are presented m Appendix C,
Plate C-l Additional chemistry data from documents m Molycorp files or from other
consultants' reports are also presented m this discussion

Plate C-2 shows a series of STIFF diagrams comparing the ground-water chemistry of
the monitoring wells MW-10, MW-11, and MW-CH belong to a different set of water quality
measurements than the rest of the monitoring wells. Wells MW-10 and MW-11, which are
located down-gradient from the tailings ponds, produce high quality water and are characterized
by low Total Dissolved Solids (TDS) and low sulphate content. Water from these wells is of
higher quality than a recently (Apnl 1993) collected water sample form the Red River upstream
of Questa Springs which showed a TDS at 268 mg/L and sulphate at 141 mg/L. The third well
of this group is the change house well (MW-CH) which appears to be screened m the MAU and
LAU (based on depth of the perforated intervals; no lithologic log is available). This well has a
slightly higher TDS, a lower sulphate, and a higher sodium, potassium, and bicarbonate content
compared to all of the other wells. MW-CH is located east of the tailings pond behind Dam
No. 1 and, based on flow directions for the MAU and LAU, may be indicative of some of the
upgradient water chemistry. The water chemistry at the remaining monitoring wells can be
characterized as a high TDS, calcium-sulphate water.

The principal components of the tailings pond leachate that exceed New Mexico State
Standards are Total Dissolved Solids (TDS) and sulphate (Appendix C, Plates C-l and C-2). The
higher concentrations of TDS and sulphate occur m wells located east of Dam No 4 and south
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and east of Dam No. 1 (see Figure 7) TDS and sulphate concentrations are high in the UAU
and MAU units over the same area Significantly, concentrations are lower in the LAU (MW-7C
and MW-10) where the LAU (based on head relationships) appears to be a confined aquifer or
part of a regional ground-water discharge zone. A conductivity measurement at MW-9B (LAU)
gave a reading of 230 micromhos (08/18/93) similar to the measurement at MW-10 (240
micromhos) where the TDS and sulphate values are quite low. Although the head relationship
between the MAU and the LAU are unknown at MW-9, the hydraulic gradient may be upward
here as well (based on the low conductivity reading) The water sample at MW-9B was
described as very muddy, so the reliability of the conductivity measurement is questionable.

The water-level surface wimin the tailings pond material (Molycorp data) slopes
southward toward the Dam No 1 at a hydraulic gradient of 0 22 foot/foot, significantly steeper
than gradients within the Santa Fe units. MW-7C (LAU) has elevated concentrations of TDS and
sulfate, compared to other LAU wells to the south of Dam No 1. This condition suggests that
heads m the UAU and MAU beneath the tailings ponds are higher than those in the underlying
LAU and that some leachate-unpacted ground water moves down into the LAU. Below the
ponds, the bulk of the downward-moving leachate may be concentrated m perched zones within

^^ the UAU and may migrate south and west m the MAU From the toe of the Dam No. 1
'9H southward, the heads are such that the vertical gradient is upward between the LAU and the

higher units and the TDS and sulfate remain concentrated m the UAU/MAU. With southward
flow, TDS and sulfate are attenuated m the confined LAU. and monitor wells intercepting this
unit have low concentrations of TDS and sulfate The elevated concentrations of TDS and sulfate
southeast of Dam No 1 in MW-4 (UAU/MAU well) are likely caused by the head build up
behind the east-trending ridge between the pond and MW-4

Plate C-3 illustrates a series of histograms showing changes m TDS and sulfate for me
period 1988 to 1993, for MW-1 through -4 and for MW-A. -B, and -C Except for a decline m
these components at MW-1, the changes at MW-2, -3, and -4 seem to fluctuate. This fluctuation
may be a function of head changes m the pond area possibly related to year-to-year variations m
natural recharge from melting snow In contrast, MW-A and MW-C show a trend of increasing
concentration with tune. These increases occur m the shallow UAU, m wells constructed near
the toe of Dam No 1 The rising concentration may also result from changes m head. If the
head within the pond material declines with time because no new tailings are accumulating, then
residence time for the water within the pond sediment increases and concentrations may nse.
Shallow wells near the toe of the dam would be particularly responsive to such changes.

South of Dam No 4. the basalt aquifer, which has a high rate of underflow (see Section
3.4), lies at a shallow level beneath the tailings pond. The water sample from this well shows
very low concentrations of TDS (267 mg/L) and sulfate (78 mg/L) This sulphate concentration
is lower than that in the Red River norm of Questa Springs (141 mg/L) according to unpublished
data from Vail Engineering (1993) If tailings leachate is moving down into the basalt aquifer, it
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is rapidly diluted by the southwesterly underflow m the basalt and the monitor well near the toe
of the dam produces high quality water (for example, see STIFF diagram, Plate C-2)

Southeast of Dam No 4, MW-l is screened in the volcanic unit. This well has slightly
elevated TDS (1,051 mg/L) and sulfate (540 mg/L) with respect to Stale standards Head
relationships between the volcanic unit and the overlying sediments are unknown here and it is
possible that water from the overlying units has moved down into the aquifer However the
heads m the sedimentary section above the basalt at MW-8 was lower (132 feet bgs) than the
head m the screened basalt (105 feet bgs) at the tune of well construction The water-level
elevation ior the basalt can not be confirmed until after MW-8 is repaired. If these head
relationships are correct, this would indicate the basalt is confined east of Dam No. 4 and
leachaie-unpacted water would be derived from upgradiem sources where higher heads m the
sediments might cause a downward gradient. It is also possible that, since flow m the MAU is to
the southwest, some ground water having high TDS/sulfate concentrations might move across the
fault zone into the basalt. Farther to the west, the normal underflow m the basalt is able to dilute
tailings pond concentrations Once MW-8 is repaired, water level and water quality can be
measured and further clarification of the ground-water movement m this area may be possible.

There is some evidence that the fault east of MW-l may exert some control on the
movement of ground water toward the Red River If this fault is projected to the nver, it would
approximately correspond to the Questa Springs area and the springs may be directly related to
the structure. Water from Questa Springs is piped to the fish hatchery (approximately 4 5
downstream from the springs). This water has a TDS of 173 mg/L and a sulphate concentration
of 80 mg/L (Vail Engineering data, 1993) These concentrations are comparable with LAU or
volcanic aquifer water It is possible that, with the southerly flow direction m the LAU, there is
a component of flow parallel to the structure. The temperature of this water (8.3°C) is perhaps
more compatible with shallow ground water than the temperature (16°C) of the deeper flow
system m the volcamcs (Vail Engineering data. 1993).

The deeper private wells (P-4 and P-5) south of the tailings ponds have good quality
water m terms of TDS and sulfate. Although the P-4 data are fairly old (1988), TDS was 270
mg/L and sulfate was 88 mg/L. Well P-4 is a deep well (175 bgs), is partly screened m the
volcanic unit, and is partly m the overly ing sedimentary material. Well P-5 is 131 feet deep,
which is enough to be into the LAU (perforated interval unknown). The TDS concentration for
P-5 is 270 mg/L and sulphate is 112 mg/L (09/15/93) The high concentrations of TDS and
sulfate m the shallower wells (67 to 90 feet bgs) may result from these wells being largely
screened m the UAU and MAU Existing logs for these wells are too generalized to be certain
of the stratigraphy south of the monitor wells
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3.6 Summary of Hvdrogeologv

The major points derived from the analyses of the hydrogeological conditions in the area
of the tailings ponds are

• Underflow of high quality water m the regional volcanic aquifer that
extends beneath the site appears, through dilution, to reduce the highest
concentrations of pond-related TDS and sulfate m ground water from the
LAU to levels well below State standards.

• Ground water that flows to the Red River from the MAU or LAU moves
with sufficiently low seepage velocity and resulting low discharges that
dilution is accomplished by the large flows that move through the channel
of the nver.

• Ground water from the LAU may be diverted toward the nver along a
hydrogeological boundary created by the fault east of MW-1 and appears
to reach the surface at Questa Springs. Questa Springs water is a cold,
low TDS/low sulphate water that is closer m chemistry to the LAU or
possibly the deeper volcanic aquifer water (if there is an upward gradient
along the fault) than to the MAU or LAU ground water.

• The bulk of the pond-related ground water is concentrated m the UAU
and MAU. Concentrations of TDS and sulphate are affected by proximity
to the tailings ponds, particularly Dam No. 1, and to heads developed
within the tailings pond material and the underlying hydrogeological units.

• The LAU contains high quality water except near the toe of Dam No. 1
From the dam northward, heads may build up in me overlying units such
that leachate may move down into the LAU. South of the dam,
decreasing heads m the UAU and MAU and upward hydraulic gradient
conditions m the LAU (higher heads relative to the overlying units) may
result m no downward movement of pond-related water to the LAU.

• The deeper private wells (P4 and P5) are screened partly m the LAU and
the volcanic unit and produce good quality water. The shallower private
wells (less than 100 feet bgs) appeared to be screened mainly in the MAU
or UAU These wells have the high concentrations of TDS and sulfate.
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4.0 RECOMMENDATIONS

Several responses may be implemented for further investigation and remediauon of
ground water containing TDS and sulfate concentrations associated with leachate from the tailings
ponds These responses fall into two categories 1) intercepting and extracting seepage and
ground water containing high levels of TDS and sulfate, and 2) monitoring the water quality to
ascertain any changes in input as well as extraction processes Although the water quality issues
addressed in this report have focused on TDS and sulfate, the extraction of ground water having
high levels of TDS and sulfate will also lead to reduction in other components that exceed State

^ standards (for example Molybdenum at MW-2 and MW-C, manganese at MW-2, MW-C, and
« MW-10, and fluonde at MW-C) Recommended responses to the issues addressed in the report

are

I

«t
a
•
•
•

Extract seepage waters in the UAU by expanding seepage barrier No 2
system west of MW-1

Construct a line of wellpomts by auger drilling to a depth of 15 feet along
an east-west line south of MW-2 to extract seepage from the UAU. The
volume of seepage extracted will be used to evaluate feasibility of a
seepage barrier or grout curtain.

Site and construct four extraction wells (Figure 8) to remove impacted
ground water primarily from the MAU These wells would be sited
within the current Molycorp property boundary Extraction Well No 1
would be constructed northwest of MW-1 and downgradient from the
seepage barrier No 2 Extraction Well No. 2 would be located northeast
of MW-7 Extraction Well No. 3 would be located northeast of MW-2
Extraction Well No 4 would be located just up slope from MW-4.
Extractions Wells 2 and 3 might be more effective if they were located
southwest of their plotted position. This relocation would depend on
access or availability of the parcel of private land between MW-1 and
MW-2 Extraction wells in this private parcel of land would require a
downgradient monitor well with piezometers in the UAU, MAU, and
LAU to monitor water quality changes

Prior to the construction of any of the proposed extraction wells, a pump
would be placed in MW-4 to test the response of the MAU to pumping at
different rates Discharge from MW-4 will be transported in a tanker
truck and disposed of through Outfall 002

Because the MAU is dominated by clay-rich units and contains only
minor sandy gravel beds, constructing an effective extraction well will
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require drilling an initial test well at Site 2 or 3 (see Figure 8) The test
hole would be used to evaluate whether a well screened in water-bearing
zones within the MAU would create a capture zone or cone of depression
that effectively extracted MAU ground water It may be necessary to
consider screens in the LAU, which might more effectively dewater the
MAU and extract high TDS/sulfate ground water Because there is an
upward gradient from the LAU to the MAU, pumping in the LAU should
not cause degradation of the LAU, particularly if the extent of the
dewatered zone is maintained within the MAU by controlling the pumping
rate. If the LAU is used in this manner, it should be drilled to a depth
greater than the existing monitor wells in order to get beyond the clay-
bearing zone at the top of the unit.

• Water recovered from the extraction wells would either be added to the
002 Outfall system (if it did not exceed NPDES requirements), or it
would be pumped to Dam 5A along the west side of the Dam No 4
complex.

• A deep (approximately 400 feet bgs) test hole should be drilled along the
ridge between Dam No 1 and MW-4 The purpose of the borehole
would be to.

1) evaluate heads or water-level surface elevations for the three
hydrogeologic units versus heads m the pond area and heads
down-gradient of the test hole;

2) define high TDS/sulfate producing zones using geophysical
logging (for example, resistivity logs); and

3) evaluate the straugraphic section through both hthologic and
geophysical logging.

• Continue to monitor water levels and water quality on a semi-annual
basis. The purpose of the monitoring is to evaluate any changes m water
chemistry related to head changes in the tailings pond area and to evaluate
the effectiveness of the extraction system. Key sites along the Red River,
m particular Questa Springs, should be part of this monitoring program.
The results of the monitoring program should be reviewed on a semi-
annual basis to evaluate the need for additional monitoring or extraction
wells.
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TABLE C-l

MONITOR WELL CHEMISTRY

Boring or
Monitor Well

9

PH
TDS
Sulfate
Sodium
Potassium
Calcium
Magnesium
Arsenic
Aluminum
Cadmium
Chromium
Lead
Molybdenum
Iron

Copper̂ ^^

Carbonate
Alkalinity
Bicarbonate
Alkalinity
Hydroxide
Alkalinity
FluoridQ

MW-1

79
1051
540
56
35
169
39

< 005
< 05

< 0005
< 001
< 002

-W-

ĥ< 01
0014

<1

148

<1

034

MW-2

77
1553
900
102
4 7
231
52

< 005
< 05

< 0005
< 001
< 002

006

-̂ •M< U1
000

<1

1 1 6

<1

092

MW-3

7 4
1393
793
72
3 S
219
48

< 005
< 05

< 0005
< 001
< 002
<.005asa^ <roi

000

<1

1 7

<1

045

MW-4

73
1021
543
86
1 4
155
38

< 005
< 05

< 0005
<001
< 002

——^< 61

000

<i

18

<1

071

MW-A

74
1 1 1 5
603
58
24
189
38

< 005
< 05

< 0005
< 001
< 002
050

005<;ur
000

<1

156

<!

037

MW-C

72
1940
1 1 1 3
1 1 7
65
339
61

< 005
< 05

< 0005
< 001
< 002

-̂ r
000

<1

18

<!

2 8

MW-7A

7 1
1046
571
41
1 9
185
36

< 005
< 05

< 0005
< 001
< 002
004

L < 01
- f t t

k——
<i
134

<1

0 25

MW-7B

89
1220
651
80

<1 0
163
3 1

< 005
< 05

< 0005
< 001 j
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Molycorp Inc

Questa Division
P 0 Box 469
Questa New Mexico 87556
Telephone (505) 586-0212

UNOCAL^
MOLYCORP

November 2, 1993

Karen McCocmack
Environment Department
Water Resource Specialist
Ground Water Section
P 0 Box 26110 - Runnels BIdg
Santa Fe, NM 87502

Dear Ms McCormack

f^ Enclosed are the analyses of the three private wells we recently sampled When the
analysis of MW-8 is complete, we will send you the results If you have any
questions, please call me at 586-0212, extension 3001

Yours truly,

;^^^———L\

David R Shoemaker
Mine Manager

DRS/bjd

enclosures

RECEIVED
^ov o'i 1993

"'OIJNO WATEP Wln"



Moiycorp, inc.

Questa Division
P 0. Box 469
Questa, New Mexico 87556
Telephone. (505) 586-0212

UNOCALS
MOLYCORP
October 4, 1993

Daniel Duran
Embargo Road
PO Box 24
Questa, MM 87556

Dear Mr. Duran:
Moiycorp would like to extend its thanks to you for

allowing us to sample water from your private well. This
sampling program is part of a hydrogeolgic study to evaluate
the groundwater conditions at our tails disposal area.
The attached Moiycorp chemical analysis report of your well

water (which you should already have a copy of) shows that
all chemical elements and combinations that we analyzed for
are well below NM water quality standards limits. However, in
order to guard against the possibility of future surface or

A, near-surface runoff contaminating your well, Moiycorp, with
^ this letter, is offering to connect your residence to Questa

Village water. Moiycorp will pay for the water meter
installation and hookup by the Village, the fee for the
property owner not transferring water rights to the village,
and the cost of a licensed plumber to connect the meter to
the house supply line.
Please note that the minimum water bill, you the customer,will pay to the village, will be $14.50 per month plus tax

($174.00 per year); and is based on the consumption of 3,000
gallons of water. The Village has informed us that this
minimum is typical for most residents.

Please contact Moiycorp's laboratory supervisor Femando
Martinez if you wish to accept the offer, or have any further
questions.

Yours truly,

rf^ /\ JA^^M^
David R. Shoemaker
Mine Manager



<iuiyLUfp, itIC
A Unocal Company
Questa Division
PO Box469
Ouesta. New Mexico 87556
Telephone (505)586-0212

UNOCAL ̂
MOLYCORP

MONITOR WELL P4-B FELICIAMO RAEL PRIVATE WELL
SAMPLED 9/27/93

NORTH SIDE EMBARGO ROAD
NEW MEXICO WATER

. , / ^ ( QUALITY STANDARDS
Cre^.^ pH 7 . 5 (STANDARD UNITS) PH 6-9 SU

S04 (SULFATES) 97 PPM S04 600 PPM
TDS (TOTAL DISSOLVED SOLIDS) 398 PPM TDS 1000 PPM
MO (MOLYBDENUM) <.005 PPM MO 1.0 PPM
FE (IRON) <.05 PPM FE 1.0 PPM
MN (MANGANESE) <.01 PPM MN 0.2 PPM
CD (CADMIUM) <.Q05 PPM CD .010 PPM
CU (COPPER) .010 PPM CU 1.0 PPM
PB (LEAD) <0.1 PPM PB .05 PPM
F- (FLUORIDE) .45 PPM F- 1 . 6 PPM

007 ZN (ZINC) . 8 9 ZN 10.0 PPM



Uuesia Division
?0 Box469
Ouesta. New Mexico 87556
Telephone (505)586-0212

UNOCALi
MOLYCORP

MONITOR WELL P5 DANNY DURAM PRIVATE WELL
SAMPLED 9/15/93

. l NEW MEXICO WATER
^-W€-U QUALITY STANDARDS
Cr^ ̂

PH 7.7 (STANDARD UNITS) PH 6-9 SU
S04 (SULFATES) 112 PPM S04 600 PPM
TDS (TOTAL DISSOLVED SOLIDS) 276 PPM TDS 1000 PPM
MO (MOLYBDENUM) <.005 PPM MO 1.0 PPM
FE (IRON) 0.08 PPM FE 1.0 PPM
MN (MANGANESE) <.01 PPM MN 0.2 PPM
CD (CADMIUM) <.005 PPM CD .010 PPM
CU (COPPER) <.01 PPM CU 1.0 PPM
PB (LEAD) <.l PPM PB .05 PPM

c>o-7 ZN (ZINC) .21 PPM ZN 10.0 PPM
F- (FLUORIDE) .42 PPM F- 1.6 PPM

MONITOR WELL FORMERLY
SAMUEL DURAN



Moivccro me
A Unocal Comoany
Questa Division
P 0 Box 469
Questa New Mexico 87556
Telepnone (505)586-0212

UNOCAL »
MOLYCORP

MONITOR WELL P9 DELMIRIA MEDINA PRIVATE WELL
SAMPLED 9/17/93
EMBARGO ROAD

NEW MEXICO WATER
QUALITY STANDARDS

PH
S04
TDS
MO
FE
MM
CD
CU
PB
ZN

7.3 (STANDARD UNITS)
(SULFATES) 94 PPM
(TOTAL DISSOLVED SOLIDS) 270 PPM
(MOLYBDENUM) <.005 PPM
(IRON)
(MANGANESE)
(CADMIUM)
(COPPER)
(LEAD)
(ZINC)
(FLUORIDE)

0.
<.
<.
,

<.
,

^

120
143
005
01
1
08
70

PPM
PPM
PPM
PPM
PPM
PPM
PPM

PH
S04
TDS
MO
FE
MN
CD
CU
PB
ZN
F-

6-9 SU
600
1000

1.0
1.0
0.2
.010
1.0
.05
10.0
1.6

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
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Table 5 Household, Family, and Group Quarters Characteristics: 1990-Con
or Cefmifions of terms ana rrwwm ct ivmodi se« '»•"

State
Cou^&
Coii^BSubdivision
Ploc^

San Miaud County .............. ....

^osqucro villdai (pn .... .....
:l VfOos (livilion ....... ..

-I VtOOSCIly ..... . . . --
-((os division .- ...... . ...

'•co* •illoqe ..... -- .
re'n«nhna division .... ... .. .
'Jlanueva division....... --. .

anio ff County .- ---- .....
iJnro fe division.-.- . - ....

-qua tftO COP..... ..... .. - .-
'onH few W <-- --.. . -- •-
•suaue COP (pf 1...... .... ..

'-unto fe North division .... .... .---
-'"noyo COP (pi I...... . .-.-....
CJvomunque COP--..-- -. ..-- ..
spanoto city (pf 1.—...— .--.—-
ocomto COP........ ...-.....--.

••OTHnCOP .-...-...............
^onoque COP
Sffli lldetano Purtte COP . .......
Santo crut COP.—.........-.....-
'anra ftoly (p'l-.-—. ..----. --
nuaM COP (pi I .................

Sonto f« Soutli division ...............
taaewood COP (pt 1 .. . - ...-.—
tidorodo ol Samo ft COP ..-..—...
a Cicflcqa COP---........---...—

Sonm fe aly Ipl I..........——.

Truin or Caiseqwncn Enl wnvai......
1'uth of Confountn ary ..........

Irutti or Conuqutncn Wni a-sai .....

Socoiro County -.—-...--.....-.......
Clounai dmuan -.-...--....-.. .....
Uooaalinad»i(nn ........ .........
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'oconro atv (pfI....... ...—-..—

;i^^fi» il'inon-- ......—..-..—
i^—k ciiv <?».-.-. --. --------

^OSCTBw -.--.•.----..... ---.. -
AITOVO Hondo division ...... ........
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^enosco division..—............... -
Pcuns division.............. .......
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:»wco COP............. ......

aono COP ...... .... .-.--
^^UMIO division ..... ..... ... ....

;K1IO wllOIK 10> 1 -- - -- ......
^^ i(d River town ......... ........
^ .̂os division --..---..-. . .... -

Sonchoi Oe Toot COP .....--...--.
not lown Ipl \—......... --.. ..

oo» PiKfo dnmion..................
301 town (of 1..,-------...-.--..
ootPutbto COP ....... .......—

frt PitdfOl diwuon .... . ..........

;OTonc« cowry ......................
Enane division....—...——..—..-—

''wno villoqfl.....................
'stonao division

E<la««ood COP (pi 1 ..——....——
ESIODCIO town ———.—..—....-
vionorty city...«...............

viountomair dnnSJOn.. ---.....--.,—-.

Wilted wlloot —..—.——...——.

Unwi Couuy. .—....—....—.-—.....
Clayton North division ..-.—..—....—

C'ovion loium Ipt I——...—.—....-
Sm Uwm yiBoot.................
'olsom villoo* ...,...-....-.-....
Gicnvillc wlloqe-....— . ...-•..--..

Cloyton South division ................
Cloyion town (pi I.................

/olenoo Counry—...——..———...—
BelMl division .-.——-—...————

Bdmary .——.——....-———.
lo« Chow COP lot1——...—..—
los Tninllos-Gaboldon CDP '»' 1———
lio Coinnnmitm CDP-----.-..-—...

Los Lunos division —.—..—..—.—..-
Saw famu vJloot..-—-----...--
Jj.iss Purik) COP (p i ) .............

^•kayM COP (ot 1......——.—.
———nai yilloa«..................
^OTruillol-Coboldon COP Id 1---..-.

vlttilow lake COP——.....—...—
Pcrelio COP...............—..—.
lome-Addmo COP ——.....———.-
Val«ioo COP—....—.—.——.

Pffwn in -1 houM-
houKiiW l>Bld»

?4 4M 8 701
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'S 7»; 6 735•- m 'i 131
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y8 225
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2 376 229
59 575
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'1 236 •' 437
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3 580 . 698
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1 87 400

-53 .75

i3 272 3 670
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31 50

S 018 < 806
-44 156
779 308

1 399 513
1 718 651

'26 358
33 70

4 069 6)5
360 341

'68 71
71 32
;4 10

3 209 1 274
2 429 989

43 897 5 170
14 748 5 365
6 435 2 310

-4 16
1 841 622
3 233 i 356

29 149 » 805
3 791 310
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47 .? 6

1 150 "6 146
251 224 20

46 41 4
19 < 4

7 -

899 732 126
670 523 116

11 992 9 631 ' 689
4 074 3 204 655
1 711 1 2'4 396

10 - 3
495 :y9 58

i 014 -;3 108
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! 110 "2 38

79 '; 12
1 062 -36 104
1 602 I 124 374
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' -29 i • '89
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0 1 tW
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• ; .87
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^ . 23
•t i24

5
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4
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t 0
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:3 ' l C90
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- i. 2 240
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2
02

-7 ,34
.: ^9

i
3

.:3 ; 1
7

-1 7
' -4*. 1 231

-5 i 9
»-6i ;62
.3 • .73

Q

•' 35
» 33

35 1 771
;. ' 55

11
5^7 1 543

4 i 30
•2 86
32 115
37 , 173
? i 110
: 21

-65 1 439
30 • 86

-5 24
: 12

3
37' ' 353
: .9i 301

3 1'3 l 2 626
1 .91 ' 1 130

'39 1 534
: 5

!7 i 107
-42 305

1 ;37 I 1 496
.X, 149

4 1 23
:.9 ' 189
-37 1 364

1 .31 96
;'9 1 174

12 1 94
-:9 I 177

i 65 vcan and owr

1 Total FomI*

1 757 522
21 9

i
1 403 429

-95 365
43 44
4 9
;' 9
-7 31

2 322 2 162
2 245 1 759

'4 41
2 147 1 687

347 254
17 16
3 3

93 69
12 8
36 25
11 8
9 4

30 19

48 33
230 149

36 29
> 6 10
21 8

1

891 553
799 502
694 442

41 29
92 51

-04 267
[

i0 24
26 14

353 243
262 187

746 546
67 43

I
44 30
49 47
17 14
23 14

3 5
90 68
-3 32

4 3
392 297

28 17
208 171
48 52

< 4
39 28
16 9

321 217
19 13

7 3
207 136

4 3
51 38
55 38
95 68
65 49
11 8

242 179
42 31

10 7
5 4
2 2

200 148
179 134

1 049 756
585 441
258 199

2 2
51 38

201 163
464 315
44 29

7 3
62 39

115 84

31 19
67 43
31 27
53 34

PWWI Dtr~ *^flOTO ft QTOuP OUQfWl

HousthMd iwnly

281 3 3 1
2 27 2 72

2 79 .30
2 73 .27
296 -0
3 02 •'43
207 ^W
303 .46
2 5 4 ,2
2 4 1 334
2 78 .24
2 38 3 02
600 400
2 74 2 23
2 85 - 39
2 8 1 3 18
2 74 - 24
2 76 3 25
262 320
284 332
308 347
3 05 3 37
2 25 ; 53
2 2 5 286
287 329
3 05 3 35
2 70 3 01
294 344
3 33 3 74

2 16 2 72
2 10 266
208 270
205 248
246 293

275 331
265 3 1 2
336 388
2 83 3 36

2 63 3 19
258 3 1 5

264 320
2 54 3 13
160 200
2 90 .1 47
2 94 341
264 322
288 340

OIL -53
757 324
95 / 340

253-1 J ?2
2 85 3 26
234 301
281 ^29
2 07 2 65
397 343
2 59 '28

280 326
252 306
262 308
286 329
2 85 3 30
253 308
2 73 3 23
264 320
2 59 3 24
2 61 3 36

2 52 3 07
2 52 3 02

237 304
2 22 2 79
240 300
252 309
246 308

2 89 3 27
2 75 3 19
279 329
2 75 3 70
2 96 3 33
2 38 ; 78
2 97 3 32
2 89 3 1 3
3 38 3 92
2 94 ' 3 28
2 88 3 27

306 351
286 322
2 96 331
303 334

3H»rplf
nslrtv JWam

' >«naliiid ;'«ID
old otfioni ;uan«n

289 444 345
-

;B9 444 !45
33 112 -21
-

-
-

^ 6 3 9 1 666 73
322 504 318

316 '04 '12
-

35 - 35
-
-

: : ;

282 1 162 120

'. '. '-
'84 184

343 254 89
340 254 86
337 254 83

2 - 2
3 - 3

431 113 18
'. '. '.
-

-31 113 318
-90 72 318

39 19 10
-

-

-

-
29 19 0

29 19 10
-

- -
.

13 13

'3 13

•? '? ;

55 55

55 55
55 55

1 338 1 336 2
113 112
112 112

1 226 1 224 2

77 77

10 10
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W-5
W-5
W.5
W-5
W-5
|5r/-5

"W-5
W-5
W-5
W-5
W-5
W.5
W-5
W-5
W-5
W-5
W-5
W-5
W-5
W-5

aler (private wells) i
W-5M |
W 5M i
'V.5M
W 5M
W-5M
W-5M
'V-5M
W-5M
'V-5M
W-5M
W-5M
W-5M
W-5M
W-5M
W-5M
W-5M
W-5M
W-5M
W-5M
W-5M '
W-5M
W-5M
W.5M
W-5M i
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W-5M
W-5M
W-5M
W-5M
W-SM
W.5M
W-5M
W-5M
W-5M
W-5M
W-5M
W-5M
W-5M

21.Apr.94 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21-Apr94 Groundwaler
21-Apr-94 Groundwater
21 Apr-94 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21-Apr-941 Groundwater
21 -Apr-94' Groundwater
21-Apr-94 Groundwater
21 -Apr-94' Groundwater
21-Apr-94 Groundwater
21 -Apr-941 Groundwater
21-Apr-941 Groundwater
21 -Apr-941 Groundwater
21 -Apr-94' Groundwater
21 -Apr-94' Groundwater
21 -Apr-941 Groundwater
21 -Apr-941 Groundwaler
21 -Apr-941 Groundwater
21 -Apr-941 Groundwater
21.Apr.94'Groundwater
21 -Apr-94 Groundwater
21 -Apr-941 Groundwater
21-Apr-94 Groundwater
21 -Apr-941 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21 Apr-94 Groundwater
21 -Apr-941 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21 Apr-94 Groundwater
21-Apr-94 Groundwaler
21 -Apr 94' Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21 -Apr-94' Groundwater
21 -Apr-941 Groundwater
21-Apr-94 Groundwater

CLP Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Melals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Melals (Dissolved)
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CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Melals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP Melals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP Melals (Total)
CLP-Metals (Total)
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CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium

i Vanadium
Zinc
Aluminum
Antimony
Arsenic

iBanum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

' Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

25
40

2
7081B

2
5

900001
10
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25|U

2 i U
169001

5 7 1 B
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201U
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712 |UJ
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2
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2
5

88100
10
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2
16100

8
0 2
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1460
1

10
271001

2 i
i 10
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U
U
UJ

U
U

U

U

U

U
U
B
U
U

U
U
B
J
U

B
U
U
B
U
U

U
U

ug/1
ug/1
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ug/1
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ue/l
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Ug/1
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ug/1
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us/1
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k^imes New Roman ABMolycorp Laboratory Data
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& Times New Roman"&BApnl 1994 Sampling Event

^ r'

W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W-65
W.65
W-65
W-65
W-65
W-65
^-65

I6 5
W-65
W-65
W-65
W-65
W.65
W-65
W-65
W 65
W-65
W-65
W-65
W-65
W-65
W-65

W 6 5 M 1
W-6 5M !
W-65M '
W-65M
W 65M i
W.65M
W 65M
\>. 65M
W 65M i
V. -6 5M 1
W-6 5M |
W.65M 1
W-6 5M !
W.6 5M
W-6 5M I
W.6 5M !
W-65M '
W.6 5M i
W-65M 1
W-6 5M !
W-6 5M
W-6 5M
W-6 5M
W-6 5M
W-6 5M
W-6 5M 1
W-65M
W-6 5M
W-6 5M
W-65M
W-6 5M
W-65M
W.6 5M
W.65M
W-6 5M
W 6 5 M
W-6 5M
W-6 5M
W 6 5 M
W-6 5M
W-6 5M
W-6 5M
W-65M
W-6 5M
W-6 5M
W-65M !

21 -Apr-941 Groundwater
2I-Apr-94 Groundwater
21.Apr.94 Groundwater
11 -Apr-941 Groundwater
21 -Apr-941 Groundwater
21 -Apr 94' Groundwater
21 -Apr-94' Groundwaler
21-Apr-94 Groundwater
21-Apr-94 Groundwaler
21-Apr-94 Groundwaler
21 -Apr-94 • Groundwaler
21 -Apr-941 Groundwater
21 -Apr-94' Groundwater
21 -Apr-94' Groundwater
21 -Apr-941 Groundwaler
21-Apr-94 Groundwater
21 -Apr-941 Groundwaler
21-Apr-94 Groundwater
21-Apr-94 Groundwater
21 -Apr-941 Groundwaler
2I-Apr-94 Groundwaler
21 -Apr-941 Groundwaler
21 -Apr-941 Groundwater
21 -Apr-94' Groundwater
21 -Apr-941 Groundwater
21 -Apr-941 Groundwater
21 -Apr-941 Groundwater
21 -Apr-941 Groundwater
2I-Apr-94 Groundwater
21 -Apr-941 Groundwaler
21 -Apr-941 Croundwater
2 l-Apr-941 Groundwaler
21 -Apr-941 Groundwaler
21 -Apr-941 Groundwater
21 -Apr-94' Groundwater
21 -Apr-941 Groundwater
21 -Apr-941 Groundwater
21 -Apr-941 Groundwater
2I-Apr-94 Groundwater
21 -Apr-941 Groundwater
2I-Apr-94 Groundwater
21 -Apr-94' Groundwater
2I-Apr-94 Groundwater
2I-Apr-94 Groundwater
21 -Apr-941 Groundwater
21 -Apr-941 Groundwater

CLP-Melalsf Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Metals (Dissolved)
CLP Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Metals (Dissolved)
CLP Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Metals (Dissolved)
CLP Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Melals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)

i Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

1 Aluminum
1 Antimony
i Arsenic
iBan urn
' Beryllium
] Cadmium
i Calcium
1 Chromium
Cobalt

iCopper
ron

•Lead
l Magnesium
' Manganese
' Mercury
Nickel
Potassium
Selenium
Silver
Sodium

I Thallium
l Vanadium
IZmc
1 Aluminum
i Antimony
' Arsenic
Ban urn
Beryllium
Cadmium

'Calcium
Chromium
Cobalt
Copper

llron
Lead

i Magnesium
Manganese
Mercury

'Nickel
Potassium
Selenium
Silver
Sodium

i Thallium
i Vanadium
IZmc

25
40

2
t43 |B

2 ] U
51U

231000]
10|U
10|U

1 1 2 | B
226

2
45500

234
0 2

261
2900

3|UJ
11 8

70200
2

10
108

3080
40
34
1031

21U
51U

2400001
108

101U
1891B

18600

- 474001
2 1 1 1
0 2 ' U

3261B
3010|B

31U
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719001
2 U

10|U
19||B

U
U
U

U

U
B
J

U
U
B

U
B

ug/1 '
UI!/1 !

ug/1
Ug/1 1

Ug/1 '

ug/1
ug/1
UB/1

uiyl
ug/1 !

——Wl—.
UR/1 1

UB/1 i
Ug/1 ,

UK/I 1

Ug/1

ug/1 '
US/I

ug/1
UR/1

Ug/1

Ug/1

.Ug/1 1

ug/1
ug/1 1
Ug/1 1

ug/1
ug/1
ug/1
ug/1
ug/1 i
ug/1
ug/1
ue/1

•-fr-l
ug/1
ug/1
ug/1
ug/1
ug/1
UB/I
ug/1
ug/1
UR/1
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,ug/l
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W-5X
W-5X
W-5X
W.5X
W.5X
W.5X

'W-5X
'W.5X
i W-5X
W-5X

|W-5X
W-5X

IW-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X

J-5X
-5X
-5X

W-5X
W.5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X
W-5X

W-5MX
W-5MX
W-5MX
W-5MX
W-5MX
W-5MX
W-5MX
W.5MX
W-5MX
W-5MX
W-5MX
W-5MX
W-5MX '
W-5MX i
W-5MX
W.5MX
W.5MX ;
W.5MX l
W-5MX
W-5MX
W-5MX
W-5MX
W-5MX !

W-5MX
W-5MX
W-5MX
W-5MX
W-5MX
W.5MX '•
W-5MX
W-5MX
W-5MX
W.5MX i
W-5MX
W-5MX
W-5MX
W-5MX
W-5MX
W.5MX
W-5MX
W-5MX
W-5MX
W-5MX
W-5MX
W-5MX '
W-5MX I

25-Apr-941 Groundwater
25 Apr-94lGroimdwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwaler
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwaler
25-Apr-94
25-Apr-94
25-Apr-94
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-94 ICroundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwaler
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwaler
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25 Apr-941 Groundwaler
25-Apr-941 Groundwater
25-Apr-941 Gromxiwaler
25-Apr-941 Groundwater
25-Apr-94
25-Apr-941 Groundwater
25-Apr-941
25-Apr-941 Groundwaler
25 Apr-941 Groundwaler
25-Apr-941 Groundwater
25 Apr-94'
25-Apr-941 Groundwaler
25 Apr-941 Groundwater
25-Apr-941 Groundwaler
25-Apr-941 Groundwater
25-Apr-941
25-Apr-941 Groundwater
25-Apr-941 Groundwater

Groundwater
Groundwater
Groundwater

Groundwater

Groundwaler

Groundwater

Groundwater

CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP Metals (Dissolved)
CLP-Melals (Dissolved)
CLP Metals (Dissolved)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP-Melals (I"otal)
CLP Metals (Total)
CLP-Melals (Toial)
CLP Metals (Total)
CLP-Metals (Total)
CLP-Melals (Total)
CLP Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)
CLP-Metals (Total)
CLP Metals (Total)

'Water
! Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

.Water
'Water
Water
Water
Water
Waier
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

'Water
Waier
Water
Water
Water
Water
Water
Water
Water
Water

1 Water
'Water

1 Aluminum
iAnlimony
lArsenic
'lU'u'm •""
i Beryllium
Cadmium

'Calcium
Chromium

i Cobalt
'Copper
ilron
'Lead
i Magnesium
i Manganese
Mercury
Nickel

' Potassium
' Selenium
'Silver
1 Sodium
i Thallium
' Vanadium
IZmc
1 Aluminum
1 Antimony

flArsenic
'Barium
Beryllium

i Cadmium
Calcium
Chromium

•Cobalt
•Copper
Iron

'Lead
Magnesium

• Manganese
Mercury
Nickel
Potassium

iSelenium
Silver
Sodium
Thallium

i Vanadium
IZmc

! 25
40|U

21UJ

2 |U
5|U

495001
10
10lU
51U

251U
2

11100
158
021U
20|U

878 |B
•> lu

1 0 l U
16700

2
10|U

108
71 5

40|U
H U

581B
2|U
5!U

469001
1 0 l U
10|U
5 ' U

13301J
2 9 | B

103001
1701
0 2 1 U

1 201U
11301B

3.U
' 10 'U

158001
2 ' U

1 10 lU
1 162]

U

U

U

U

UJ

ug/1
UB/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

. UB/1
ug/1
ue/l
ug/1
ug/1
ug/1
ug/1
ug/1
Ug/1 1

ug/1 '
"g/1
ug/1
ug/1

.-iS.' -,
uc/1 1
ug/1 ,
ug/1
ug/1
ug/1
ug/1
ug/1 '
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1 ,
ug/1
ug/1 '
ug/1
ug/1
ue/i
ug/1
ug/1

&"Times New Roman Regular"&6 23505/&F 09/29/95(&T)/RPT/4 i. Times New Roman Bold"Page 1 of AN



L^ro .̂ W€J
rimes New Roman"&BMolycorp Laboratory Data
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&. Times New Roman"&BApnl 1994 Sampling Event

W-5 5 (FD)
W-5 5 (FD)

|W-55(FD)
W-5 5 (FD)
W.5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W-5 5 (FD)
W.5 5 (FD)
W-5 5 (FD)

W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W 5 5M (FD)
W.5 5M (FD)
W.5 5M (FD)
W-5 5M (FD)
W.5 5M (FD)
W-5 5M (FD)
W.5 5M (FD)
W.5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD) ,
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W.5 5M (FD)
W.5 5M (FD)

25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater CLP Metals (Dissolved)
25 Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater CLP Metals (Dissolved)
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwaier
25-Apr-94 ] Groundwater
25 Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwaier
25-Apr-941 Groundwater
25-Apr-941 Groundwater
25-Apr-941 Groundwaier
25-Apr-941 Groundwater CLP-Metals (Total)
25-Apr-94
25-Apr-94
25-Apr-941 Groundwater CLP Metals (Total)
25-Apr-941 Groundwaier CLP Metals (Total)

Groundwater
Groundwater

CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)

CLP-Metals (Dissolved)
CLP-Metals (Dissolved)

CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Dissolved)
CLP-Metals (Total)
CLP-Metals (Total)

CLP-Metals (Total)
CLP-Metals (Total)

Water
Water

i Water
Water
Water
Water
Water
Water
Water
Water

1 Water
'Water
1 Water
1 Water
.Water
Water
Water
Water
Water
Water
Water
Water

1 Water
Water

.Water
Water

'Water
Water

, Water
'Water

'Aluminum
i Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

1 Magnesium
1 Manganese
' Mercury
i Nickel
Potassium
Selenium
Silver

i Sodium
1 Thallium
1 Vanadium
IZmc
1 Aluminum
1 Antimony
^Arsenic
'Banum
1 Beryllium
'Cadmium
Calcium

1 25
' 40

2
585

2|U
51U

489001
10
101U
51U

25
38

l 109001
153
02
20

648
3

10
166001

2|U
1 10
1 117
1 342
1 40

2
i 58
1 2

5
472001

U
U
U
B

U

U

U
U
B
U
U

U

UJ
U
U
B
U
U

ug/1
UE/1

ue/1 i
ug/1
ug/1
ug/1
ug/1
ug/1
ug/l
UE/1
ug/l
ug/l
UK/I
ug/l
ug/l
ug/l
ug/l
ug/l
"g/1
Ug/I

ug/l
ug/l
ug/l
ug/l
ug/l
UR/1 '

ug/l
ug/l
ue/l
ug/l

.M-5 5 (FD)
m'-5 5 (FD)
W-5 5 (FD)
!W-55(FD)
;W-55(FD)
iW-55(FD)
|W-55(FD)
iW-55(FD)
iW-55(FD)
W-5 5 (FD)

,W-55(FD)
W-5 5 (FD)

;W-55(FD)
W-5 5 (FD)

'W-55(FD)
|W-55(FD)

W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W.5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
W-5 5M (FD)
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-(- /A*. ĵ̂ J^ J^^- a.»zg •y^U.'l^ ^ •^^L^^f^ t^^c^Jp-^<^J«^r~
^Jo^^ 4^<- ^-^ ̂ 'v^ ^a .̂ < ĝiê  ^CfS.Ai/x-ie/ ^t^1- •7tĵ «>j- -4 -̂

g^ g.̂ / -̂s g^»»r A«Ja;̂ r -5^0^ -̂ e .̂.oê ^u^ fg^^^6^ -g/ao
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^ ^^J'J \^^JJ g\o cx-iT1" ^vt^ '̂'Sa G^^As i/JÎ  l̂̂ t̂ e ĵ- o^^rL?^.
^0^-^. -'̂ e- ^e-^*,^"^ 4-l>-< ^-a.^^ ^ J g ^ l ' _ _ _ _ _ _ _
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Federally L-i-s^ed and Candidate Species
Distribution in New Mexico by Count/

Fins i-afor-aiation is not far poblic distribut-an

On- a-i-Tia-a a-a sia-iis =-a33-:-s= as ~a=era- 5-=angered "reasoned crooosec
3r ra--2«=azes ara --=--=52 ^sie^cr - s=ec-as are taxa rsr -."'.en •^e Ser^-sa
i:-rrs'":l/ "as suss^a-^-a- --;cr~a^-;- c- =-3-=5-=a- /Jlreras.-.z/ arc t-reazs t;
supcort --at--g as ^"reaie-ea ;r a-dargersd Caiegory 2 ssec-as are caxa fsr
wn^c- -nfor'naci.on -."a-caiaa =r3=33--g co ^•'e i-3^ as endangered or cnreatened ma/
oe a?or3?r^aie, cu"; ca-cl-s-/e c-3-cg..cai data are not available ' -.

STATEWIDE

Black-footed ferret, Mugtela n-ar^aeg. endangered, -i association
wxth prairxe dog towns in grassland plains and surrounding mountain
basins up to 10,500 feet elevation Surveys for black-footed
ferrets are required if t^e prairie dog town is over 80 acres for
black-tailed prairie dogs, and 200 hundred acres for white-tailed
and Gunniaon's prairie dogs If the prairie dog town is greater
than 1,000 acres, then the area should be evaluated for possible
reintroduction of black-footed ferrets. Three counties that must
list for black-footed ferret at all times McKinley, Rio Arnba and ^
San Juan.

paid eagle, rfaliaeetus leueoceohalus. endangered, over-winters in most
counties from October snrough April, from the "orthern statteline,
southward regularly to the Gila, lower Rio Grande, middle Pecos and
Canadian valleys Nest have been reported in San Juan, Colfax and Catron
counties Key winter habitat areas include such areas as Nava^o Lake,
Chama valley (Rio Arr-ba), Cochiti Lake, northeastern lakes (Racon to Las
Vegas), Lower Canad-ai /allevs, Sumner Lake, Elephant Buttte Lake, Caballo
Laxe, upper Gila Bast-i, Santa Rosa Lake, Tucumcan and Ute Lakes Dry
land areas Region between Pecos Valley and the Sandias and Hanzanos,
Capitan and Sacramento Mountains, and the Mogollon Plateau.

hAnierican peregrine talcor, "aico cereorf-.s apatum. e-dangered, summers in
montane areas almost statewide, mainly in northern and Mogollon highlands
NestB in areas with •ee«p cliffs and wooded/forested habitatts» often near
water Prefers 6,500-8,500 feet elevations, but can be Sound from 3,500-
9,000 feet Migrates and winters almost statewide

Ferruginous hawk, Butey rggal-3. Category 2 candidate, resident locally
al-iost statewide, •"cst rec^lar ^" SJ-mer -•' t^e easter" oLains and the San
Agustin Plains <ey haa^tai are wide open grasslards and prairies at
Lower and m-ddle elevat-cns Migrates and winters airost statewide
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SOUTHWESTERN WILLOW FLYCATCHER
(Sapidonax trailxi extimus)

STATUS Category 2 candiasie

DESCRIPTION A sparrow-sized dark headed, olive' green flycatcher
with a whitish throat, pale olive breast and pale yellow belly
Lacks conspicuous eye ring Dusky wings have two whitish bars
Has a habit of flicking tail upward Song is a sneezy "Fitz-
bew", a whistle superimposed on a buzz

HABITAT* Deep shaded mature woodlands, swamps, willow or alder
thickets, /along streams ,~Ibogs, muskegs, edges of mountain
meadows, orchards, and dry, brushy upland pastures Nests in a
neat but loosely woven cup nest-in an 'upright crotch of a low
shrub Found over a wide elevational range, but primarily
between 1,100-1,700 m (3,700-5,500 feet)

DISTRIBUTION See map Current population centers are small and
widely dispersed Populations in New Mexico are estimated at 100
pairs Summers in the San Juan, Chama, Rio Grande, San
Francisco, Gila valleys, and San^uan Mts Breeding areas ^
records include the Jemez Mts R̂ed River, Carson National ^̂ P
Forest Eagle Nest Lake, Coif ax ̂ S , Philmont Scout Camp, Coif ax
Co , flaxwell NWR, Colfaxi. Co , Las Vegas, San Miguel Co , Santa
Rosa, Guadalupe Co , Bitter Lake NWR, Silver City, Grant Co , and
Artesia, Eddy Co

REASONS FOR DECLINE Loss of riparian habitat Brown-headed
cowbird parasitism is considered a serious threat to the sub-
species

MANAGEMENT RECOMMENDATIONS
1 Monitor sample populations to determine condition and

trends
2 Protect existing riparian in the southwest, and promote the

native revegetation of stream corridors
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SMALL-HEADED GOLDENWEED



SY-ALL-HEADED GCLDENWEED

STATUS: C2ta-'?ory 2 candidate

DESCRIPTION: Asteraceae family. Mat-fcr-iing perennial wi::.-.
spreading seems to 5 en long; leaves numerous, lanceolate, 2-4 en
long to- 3 . 5 ~Ja wide, usually without toothed margins or with
occasional minute tooth; flower heads, 5-3 nun high, several to
many. in a rather flat-topped cluster, the outer flowers of each
head with inconspicuous yellow rays about 3 nun long; involucral
bracts firm, translucent, in several series, the outermost bracts
gradually tapering to a point. Flowers in June and July.

HABITAT: Crevices on granite rocks, usually in ponderosa.
forests; 2,450-2,600 n (8,000-8,500 ft).

DISTRIBUTION: See map. This species is known only from one
collection from the western Sangre de Cristo Mountains in Taos
county. New Mexico.

REASONS FOR DECLINE: Population trends and threats to taxon are
unknown.

MANAGEMENT RECOMMENDATIONS:
, 1 . Survey and inventory additional populations.
2 . Regularly monitor the population to determine condition and

trends.
3 . Initiate studies characterizing habitat.

.. •'""»!... '.....i;
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Jul/ 3, 1995

Mr Stuart Kent
Ne.-. Mexico Environment Department
GrcJnd Water Protection s-a ^emea-ation Bureau
Superfund Program
P C Box 26110
Sanua Fe, 'lew Mexico 875 D2

Dear Mr /ent

Th^s 15 in response to c^r requesi for --irormation on enaangerea
species in the ^icinitv cz fie Mo- corp Mins near Questa Taos
Co--1:

Tl-e nsh communitv cf the ^ed. Ri er consists almost entirely of
introduced salmonias as 5"own be-3\r

Rainbow crout C-corhync-
Cutthroat: crouc Cncorr ~
Brown trout (Sa.~o fcruc:;
Brook trout {Sa. annus :
^hite suc''er < C^^es^^mi^

•JS rnvkiss)
•c^'as c-arki sp )
. ) •
'antinalis}
rnnwnersoni)

These same species occur
confluence of Red Ri^er
area are shown below

-" the R-c Grande at and downstream of the
5":ate-l-sced species that mav | occyr in the

Baia Eagle
American Peregrine Falcon
Southwestern Willow Fivca^
Gra '- vireo
Baird's Sparrow
Meaaow Jumping Mouse

-fa-.-aeecus -eucocepnalus alascanus
Fa-co peregnnus anatum'-

:ner Emp.donax t^ailln extimus-
\'irso'vicinior~
•^"-c dram us Daird.n~
Zac^s nudsonius luceus-

State Endangered S^ace Threatened



Mr Stuart /ent -2- July 3 , 1995

Occurrence of all cf these species, except the bald eagle, has
not ceen verified -ithin a. four mile radius of the site and 12
miles downstream Said eagles may occur in tne area as winter
migrants or residents

Thank you for the cpportur.-ty to provide information on state-
lisced species Please contact Jonn Pittenger of this office at
827-9907 if you have any questions

Sincerel.',

Jerry A Maracchini
Director

JAM/nsp /i
\ cc Jennifer Fowler-Propsi (Ecological Services Supervisor, USFWS)

Andrew Sandovai (Conservation Services Division Chief, NMGF)
Joanna Prukop Lackey 'Northeast Operations Division Chief, NMGF)
Jim Bailey (Conservation Services Assistant Division Chief, NMGF)
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B Standards

1 In anv single sample conductive shall not exceed 300 /xmhos. pH shall be
within the range of 6 6 to 8 8, temperature shall not exceed 20 C (68 F), and turbiditv shall not
exceed 10 NTU Tne use-specific numeric standards set forth in Section 3101 are applicable
to the designated uses listed above in Section 2118 A

2 ~he monthlv geometric mean ot fecal coliform bacteria shall not exceed
100/100 ml. no single sample shall exceed 200/100 ml (see Section 1103 B)

2119. The main stem of the Rio Grande from Taos Junction Bridge upstream to the New
Mexico-Colorado line. the Red River from its mouth on the Rio Grande upstream to the mouth
of Placer Creek, and the Rio Pueblo de Taos from its mouth on the Rio Grande upstream to
the mouth of the Rio Grande del Rancho

•\ Designated Uses coldwater fishery fish culture irrigation, livestock watering,
wildlife habitat, and secondary contact

B Standards

1 in any single sample pH shall be within the range of 6 6 to 88
temperature shall not exceed 20 C (68 F) and turbiditv shall not exceed 50 NTU The use-

^^ specific numeric standards set forth in Section 3101 are applicable to the designated uses listed
^^ above in Section 2 H 9 A

2 The monthlv geometric mean of fecal coliform bacteria shall not exceed
100/100 ml no single sample shall exceed 200/100 ml (see Section 1103 B)

2120. The Red Ri\er upstream of the mouth of Placer Creek all tributaries to the Red River
and all other perennial reaches of tributaries to the Rio Grande in Taos and Rio Arriba counties
unless included in other segments

•\ Designated Uses domestic water supply, fish culture, high quality coldwater
fishery irrigation livestock watering, wildlife habitat, and secondary contact

B Standards

1 In any single sample conductivity shall not exceed 400 /imhos (500 ^mhos
for the Rio Fernando de Taos) pH shall be wnhm the range of 6 6 to 8 8, temperature shall
not exceed 20 C ^68 F), and turbidity shall not exceed 25 NTU The use-specific numeric
standards set forth in Section 3101 are applicable to the designated uses listed above in Section
2120 A

20 NMAC 6 1 21 January 23, 1995
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' J The following schedule of numeric standards and equations for the substances listed
shall appiv TO the subcateeones of fisheries identified in'Section 3101 of these standards

1 Acute Standards2

Dissolved aluminum 750 /xg/l
Dissolved bervllium 130 ^g/1
Total mercury 2 4 p.g/\
Total reco\erable selenium 200 /xg/1
Dissolved silver" e(l 72[ln(hardness)]-6 52) p.g/\
Cyanide amenable to chlonnation 22 0 /xg/1
Total chlordane
Dissolved cadmium
Dissolved chromium\

Dissolved copper
Dissolved lead
Dissolved nickel
Dissolved zinc
Total chlorine residual

2 Chronic Standards"

2 4 /xg/1
eH 128[ln(hardness)]-3 828) /xg/1
e(0819[ln('hardness)]+3688) fig/\

e(09422[ln(hardness)]-l 464) ^xg/1
e f l 273 [ln( hardness)]-! 46) ^g/1

e(0 8460[ln(hardness)]+3 3612) /ig/1
e(0 8473[ln(hardness)]+0 8604) ^ig/1

19 Mg/1

87 0 ^ig/1Dissolved aluminum
Dissolved bervllium
Total mercury
Total recoverable selenium
Cyanide amenable to chlonnation
Total chlordane
Dissolved cadmium4

Dissolved chromium"
Dissolved copper
Dissolved lead
Dissolved nickel
Dissolved zinc
Total chlorine residual

5 3 ^g/1
0012 ^g/1
2 0 /xg/1
5 2 ^xg/1
0 0043 p.g/\

e(0 7852[lmhardness)]-3 49) ^g/1
e(0819[ln(hardness)]+l 561) ^g/1

e( 0 8545 [ln( hardness)]-1 465) ^g/1
e( 1 273[ln(hardness)]-4 705) /ng/l

e(0846[ln(hardness)]+l 1645) ^g/1
e(0 8473 [ln( hardness)]+0 7614) ^g/1

11 ^g/1

K. Livestock Watering The following numeric standards shall not be exceeded

Dissolved aluminum
Dissolved arsenic
Dissolved boron
Dissolved cadmium
Dissolved chromium'
Dissolved cobalt

5 0
02
5 0
005
1 0
1 0

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
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Dissolved cooper
Dissolved lead
Total mercurv
Dissolved selenium
Dissolved \anadiuin
Dissolved zinc
Radium-226 - raaium-228
Tritium
Gross alpna

0 5 mg/1
0 1 mg/1
001 mg/1
0 05 mg/1
0 1 mg/1

25 0 mg/1
30 0 pCi/1

20.000 pCi/1
15 pCi/1

L Wildlife Habitat The following narrative standard shall apply

1 Except as provided below in Paragraph 2 of this section, no discharge shall
contain any substance, including, but not limited to selenium. DDT, PCB's and dioxin, at a
level which, when added to background concentrations, can lead to bioaccumulation to toxic
levels in any animal species In the absence of site-specific information, this requirement shall
be interpreted as establishing a stream standard of 2 ^xg/1 for total recoverable selenium and of
0 012 ^xg/1 for total mercun

2 The discharge of substances that bioaccumulate in excess of levels specified above
in Paragraph 1 is allowed if and only to the extent that. the substances are present in the
intake waters which are diverted and utilized prior to discharge, and then only if the discharger
utilizes best available treatment technology to reduce the amount ofbioaccumulating substances
which are discharged

3 Discharges to waters which are designated for wildlife habitat uses. but not for
fisheries uses. shall not contain levels of ammonia or chlorine in amounts which reduce
biological productivity and/or species diversity to levels below those which occur naturally, and
in no case shall contain chlorine in excess of 1 mg/1 nor ammonia in excess of levels which
can be accomplished through best reasonable operating practices at existing treatment facilities

4 -\ discharge which contains any heavy metal at concentrations in excess of the
concentrations set forth in Section 3101 J 1 of these standards shall not be permitted in an
amount, measured by total mass. which exceeds by more than 5 percent the amount present in
the intake waters which are diverted and utilized prior to the discharge, unless the discharger
has taken steps (an approved program to require industrial pretreatment, or a corrosion
program) appropriate to reauce influent concentrations to the extent practicable
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3101 STANDARDS' APPLICABLE TO ATTAINABLE OR DESIGNATED USES
UNLESS OTHERWISE SPECIFIED IN SUBPART II OF THESE STANDARDS
(SECTIONS 2100 through 2805).

•\ Coldwater Fishen, Dissolved oxygen shall noi be less than 6 0 mg/1. temperature
shall not exceed 20" C (68 F) and pH shall be within the range of 6 6 to 8 8 The acute and
chronic standards set out in Section 3101 J are applicaole to this use The total ammonia
standards set out in Section 3101 N are applicable to this use

B Domestic Water Supply Waters designated for use as domestic water supplies shall
not contain substances in concentrations that create a lifetime cancer risk of more than one
cancer per 100 000 exposed persons The following numeric standards shall not be exceeded

Dissolved arsenic
Dissolved barium
Dissolved cadmium
Dissolved chromium
Dissolved lead
Total mercurv
Dissolved nitrate (as N)
Dissolved selenium
Dissolved silver
Dissolved cvanide
Dissolved uranium
Radium-226 - radium-228
Tritium
Gross alpha

0 05 mg/1
1 mg/1
0010 mg/1
0 05 mg/1
0 05 mg/1
0002 mg/1

10 mg/1
0 05 mg/1
0 05 mg/1
0 2 mg/1
5 0 mg/1

30 0 pCi/1
20,000 pCi/1

15 pCi/1

C High Quality Coldwater Fishery Dissolved oxvgen shall not be less than 6 0 mg/1,
temperature shall not exceed 20 C (68 F) pH shall be within the range of 6 6 to 8 8. total
phosphorus (as P) shall not exceed 0 1 mg/1 lotal organic carbon shall not exceed 7 mg/1.
turbiditv shall not exceed 10 NTU (25 NTU in certain reaches where natural background
pre\ems attainment of lower turbidity) and conductivity (at 25 C) shall not exceed a limit
van ing between 300 ^mhos/cm and 1 500 /^mhos/cm depending on the natural background in
particular stream reaches (the intent of this standard is to prevent excessive increases in
dissol\ed solids which would result in changes in stream community structure) The acute and
chronic standards set out in Section 3101 J are applicable to this use The total ammonia
standards set out in Section 3101 N are applicable to this use

D Irrigation The monthly geometric mean of fecal coliform bacteria shall not exceed
1 000/100 ml. no single sample shall exceed 2 000/100 ml The following numeric standards
shall not be exceeded
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Dissolved aluminum 5 0 mg/1
Dissolved arsenic 0 10 mg/1
Dissolved boron 0 75 mg/1
Dissolved cadmium 001 mg/1
Dissolved chromium 0 10 mg/1
Dissolved cobalt 0 05 mg/1
Dissolved copper 0 20 me/I
Dissolved lead 5 0 mg/1
Dissolved molvbdenum 1 0 mg/1
Dissolved selenium 0 13 me/I
Dissolved selenium

in presence of >500 mg/1 SO^ 0 25 mg/1
Dissolved vanadium 0 1 mg/1
Dissolved zinc 2 0 mg/1

E Limited Warmwater Fishery Dissolved oxvgen shall not be less than 5 mg/1, pH
shall be within the range of 6 5 to 9 0 and on a case by case basis maximum temperatures mav
exceed 32 2 C The acute and chronic standards set out in Section 3101 J are applicable to this
use The total ammonia standards set out in Section 3101 M are applicable to this use

F Marginal CoUwater Fishery Dissolved oxvgen shall not be less than 6 mg/1. on a
case oy case basis maximum temperatures mav exceed 25 C and the pH may range from 6 6
to 9 0 The acute and chronic standards set out in Section 3101 J are applicable to this use
The 'otal ammonia standards set out in Section 3101 N are applicable to this use

G Primary Contact The monthly geometric mean of fecal coliform bacteria shall not
exceed 200/100 ml. no single sample shall exceed 400/100 ml. pH shall be within the range
of 6 6 to 8 8 and turbidity shall not exceed 25 NTU

H Warmwater Fishery Dissolved oxygen shall not be less than 5 mg/1, temperature
shall not exceed 32 2 C (90 F) and pH shall be within the range of 6 5 to 9 0 The acute and
chronic standards set out in Section 3101 J are applicable to this use The total ammonia
standards set out in Section 3101 VI are applicable to this use

1 Fish culture, secondary contact, and municipal and industrial water supply and storage
are also designated in particular stream reaches where these uses are actually being realized
However, no numeric standards appiv uniquely to these uses Water quality adequate for these
uses is ensured by the general standards and numeric standards for bacterial quality. pH. and
temperature which are established for all stream reaches listed in Subpart II of these standards
(Sections 2100 through 2805)
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3LOSSARY

Units ^nd Measurements
g = gram

Hr. = hour

m3 = cubic meter

mg = mi l l igram = 10~3 gram or .001 gram

u = mic ron = 10"° meter, "iicrometer

mppcf = mil l ion particles per cubic foot
\

, ug/m^ = micrograms per cubic -neter

ppm = ppmv = parts per million (by volume).
When ambient air qual i ty standards or measurements
are listed by ppm, it is m parts per mill ion by
volumes of gases.

î B ppm = ppmm = carts per minion (by mass) .
'^hen tai l ings deposits or other mass measurements
are discussed and l isted in pom, it is in parts
per mill ion oy masses of materials.

ug/g = inicrogram per gram. this is a lso a weight per
weight unit and is eauivalent to ppmm l isted above.

Praam? atlons

EID - State of New Mexico Environmental Improvement Division,
Division of the^eatth & Environment Department (HED)

SLD - State of New Mexico Scienti f ic Laboratory Division,
Div is ion of HED

Molycorp- Molycoro Incorporatea, a subsidiary of
Union Oil Company

IV



41 I. I N T R O D U C T I O N

A. Statement of Purpose
This report has been prepared in order to discuss in summary form

air Quality data and other data collected in the Questa, New Mexico area
throucn 1983. These data wi l l 3° evaluated with respect to the possible
adverse health effects of Molycoro m i l l tailings on the residents of the
Quests area. The data discussed in this report consist of all data previously
collected, made public, and analyzed by the State of New Mexico EID Air
Quality Bureau or by Molycoro Incorporated before 1984. The Bureau will
discuss data collected by Molycoro Incorporated or collected by other entities
for Molycorp Incorporated, and made p u b l i c , but the Bureau cannot attest to
its quality, particularly in cases where the Bureau has not collected similar
data to use as a comparison.

The majority of the data evaluated in this report consists of:
ore composition data; mill tailings analyses; soil sample analyses; total
suspended particulate matter samoles, which have been analyzed for mass per
volume (ug/rn^ for 24 h r s . ) , and analyses of total suspended particulate matter
samples for various heavy metals. Not reviewed in this report are existing
total suspended particulate matter data collected by Molycorp and requested by
the Environmental Improvement Division in a letter dated January 10, 1984,
which have not been received by the Division. Molycorp has operated as many as
four m-votume samplers simultaneously in the Questa area. This report does
review limited non-ambient air quality data released publicly by Molycorp.

B. Background
The Molycorp Mining Company has mined in the Questa area since

1923, beginning with the underground mining of molybdenite ore. Large scale
open oit mining began in 1 9 6 5 , the ore remaining after the molybdenum has been
removed, known as tai l i n g s , has been placed at a site owned by Molycoro
southwest of the Questa High School. The perimeter of the tailings area is
approximately one-quarter to one-half mile from Questa High School. Questa
High School opened at its current site in 1963. The area of tailings deposits
has grown over the years to a current size of about 500 acres, or
approximately one square m i l e .

Beginning " i n 1978, the first written complaint concern-ing the
blowing of the Molycorp mill tailings was received by the Air Quality Bureau.
In response to the complaints, limited sampling for total suspended
particulate matter began, with analysis of some of the total suspended
particulate matter for a number of heavy metals. The majority of complaints
with regard to windborne tailings have involved comolaints about air quality
and tailings deposition at Questa High School, close to and frequently
downwind directly from the tailings.

Complaints have continued to be sent to various public officials
and the Air Quality Bureau by individuals concerned about the effects of the
windborne mill tailings. Complaints were received in 1981 and again in 1983,
in the form of letters to the Governor's Office and to the EID. The presence



of s i l ica (SiO?) in the mill tail-in-gs, its possible health effects and the
inadequacy of sampling frequency were among the issues raised in the 1983
letter from the Concerned c i t izens of Questa to the Governor's Office.

Molycorp Mining Company voluntarily began efforts to control the
extent to which their -mil tai l ings became windborne beginning m 1979
(Appendix B, Page B-5) i-mh the aopl icat ion of chemical stabil izers on the
tailings. The chemical stabi l izers when applied to the surface of the
tail ings form a thin crust. If the crust remains intact, and covers all
tai l ings not covered by ^ater . ' the stabi l izers should aid in controlling the
extent to which the ore tai l ings become windborne.

No New Mexico Air Quality Control Regulations require or regulate such
efforts on the part of the comoany or require an air quality permit from
Molycorp for their tail ings ooeration However, if val id evidence
demonstrates that high oarticulate levels in Questa are responsible for a
federal nonattainment area due to violat ions of the National Ambient Air
Quality Standards for particutate matter, the Bureau would then be obliged to
develop a regulatory control strategy under the federal Clean Air Act. This
strategy would become part of the Bureau's overall State Implementation Plan.
See the letter, from EPA to Governor Anaya of March 20, 1985, attached at
Appendix D. New Nationa'1 Ambient Air Quality Standards for airborne
particulates may change the significance of these data (discussed below).

II. DISCUSSION OF THE DATA
/

The tailings samotes ana ore analysis data that are discussed in this
report have been collected by either "the State of New Mexico Environmental
Improvement Division Air Quality Bureau or by Molycorp or a company hired by
Molycorp. The Division has not received any of Molycorp1s air monitoring data.
Samples collected by the Air Quality Bureau have been analyzed by the State of
New Mexico Scientif ic Laboratory Division. These data are summarized in
tables at the end of Section IV Data collected and analyzed by and for
Molycorp have been attached as aopendices to this report. The Air Quality
Bureau does not vouch for the validity of data collected by other entities.

A. Federal and State Standards

The applicable federal health standards with which to comoare ambient
air duality data are the onmary National Ambient Air Quality Standards
(NAAQS) , and the secondary National Ambient Air Quality Standards. Of these,
those which pertain to the data collected are ,the NAAQS for total suspended
particulate matter (TSP) and lead. These standards are summarized in Table
IV. Other federal air quality standards which exist for metals which have
been measured in Questa are the National Emission Standards for Hazardous Air
Pollutants (NESHAP). NESHAP emission standards exist for beryllium and
mercury; however, these emission standards are for specific industrial source
categories and do not regulate Molycorp industrial facilities. The state
ambient air quality standards are also summarized in Table IV.

Other standards frequently used in an effort to discern health effects
are standards or guidelines which have been created for occupational

- 2 -



exposures. These standards include the federal Occupational Safety and Health
Administration (OSHA) standards. Also used frequently are a group of
occuoational exposure guidelines published by the American Conference of
Governmental Industrial Hygiemsts (ACGIH). These guidelines are termed
Threshold Limit Va lues (TLV) for chemical substances in the environment. Both
federal occupational standards and Threshold Limit Values are based on
^TTffgrent assumptions than those underlying ambient air quality standards."
Thus. they must be used cau t ious ly in analyzing amoient air quality data ana
non-occupational aata for oossiD'ie" health e r f e c t s T T h e ACGIH urges caution in
the use of TLVs for other than evaluating occupational exposures under the
stated conditions ( 1 ) . For example, the TLV var ies for different physical and
chemical forms of mercury l isted by the ACGIH, and a 1 1 TLVs listed for mercury
are for exposure v ia the skin. Therefore, the application of TLVs for mercury
to concentrations in the ambient air must be viewed with those restrictions in
mind.

Occupational standards generally allow much higher concentrations than
NAAQS for the same substance Because of the assumptions concerning the group
at risk and the exposure time. For example, the OSHA standard for carbon
monoxide is 50 parts per mill ion (ppm) for an 8-hour average while the NAAQS
for carbon monoxide is 9 opm for an eight hour average and 35 ppm for a one

I hour average.

The onmary differences m ambient air quality standards and
occuoational standards consist of"

1. Different populations at risk: Occupational standards
assume a relatively young, healthy group exposed to the chemical. Ambient
standards take into account a much wider population; including the elderly,
the young and those with health problems; and

2. Differing exposure times: Occupational standards assume an
eight-to-ten hour exposure in 24 hours with total exposure limited to 40 hours
per ^eek. Amcnent standards assume the possibil i ty of a continuous 24-hour
exposure. The occupational standards assume as much as a sixteen hour
exposure-free time per 24 nours in which to recuperate from exposure to
hazardous substances.

Despite the described uncertainties, the frequent use of occupational
standards and guidelines is beneficial and necessary for estimating potential
health hazards where specif ic amoient air quality standards do not exist. A
variety of schemes are used for converting the occupational standards and
Threshold Limit Values to 24-hour, seven-days-a-week average concentrations,
as well as incorporating an estimated margin of safety for sensitive
peculations.

The State of Michigan and New York have adopted the use of a small
numerical fraction of the TLV as an emission limit guideline for evaluating
new sources applying for air quality permits in cases where there are no

•

applicable federal or state regulations (2, 3). Currently, - this is a
relatively uncommon appl icat ion of the TLV and can be considered a



conservative application of the ^CfilK guidelines, since both states use small
percentages of the existing T L V ' s . The state of Michigan uses 1/180 of the
TLV for continuous emission from a source and the State of New York uses 1/300
of the TLV for an annual average.

J •--

Occupational standards and Threshold Limit Values are compared to
ambient values in this report in an attemot to ascertain information on
potential health effects since ambient standards are unavailable for such
comparisons. The State of New York and State of Michigan emission guidelines
described above are also compared to data reviewed in this report.

3. Air Quality Bureau .^moient Air Quality Monitoring and
Photographic Data

The Air Quality Bureau has operated a total suspended particulate
matter high-volume ( h i - v o l ) samoler on the Questa High School roof, under a
full EPA-approved sampling schedule (once every six days for 24 hours) for
1981, 1982 and 1983. A limited number of samples were collected in 1979 ( 9
samples) and 1980 (18 samples). The TSP data for 1979 through 1983 are
summarized in Table I. The NAAQS for TSP, by definition, is not to be
exceeded more than once per year. Thus, if only one sample collected during
the calendar year exceeds the NAAQS for TSP, it is an "exceedance" and not a
violation of the standard. There was one exceedance of the federal primary
24-hour standard in 1979 ( 9 samoles), one exceedance of the federal primary
24-hour standard m 1981 (54 samoles collected) and again in 1982 (52 samples
collected). Three violations of the secondary NAAQS occurred in 1981 and two
violations of the secondary NAAQS occurred in 1982 (Table I ) . The secondary
NAAQS i s , like the primary NAAQS, not to be exceeded more than once per year.

There has been one violation of the state 24-hour standard in 1979,
four violations of the state 24-hour standard in 1981, three violations of the
state 24-hour standard in 1982, and one violation of the state standard in
1983 (Table I ) . There have been no values approaching the federal NAAQS for
lead.

Tne Bureau considers the TSP monitor on the high school roof to be a
high impact site because of its close promixity, one-half m i l e , from the
tailings p i l e s , and because the highest frequency of complaints from citizens
and students has been due to dust conditions at Questa High School.

The decrease in the annual geometric means for TSP from 1981 through
1983 cannot yet be attributed to improvements in Molycorp's .tailings
stabilization without additional information, primarily meteorological data in
the area, which the state of New Mexico does not have for the period 1979
through 1983. The changes in annual geometric means could easily reflect
meteorological differences from year to year.

The EPA national sampling schedule for total suspended particulate
matter calls for sampling once every six days. It is likely, based on the
number of exceedances of the onmary NAAQS and the five violations of the



secondary f^AAQS, that v io lat ions of the TSP federal primary and secondary
NAAQS were missed when windy aays occurred between sampling days. The TSP
samples were col lected by an EID Environmentalist located in the area. The
chemical analyses were performed by the state HED Scientific Laboratory
Div is ion (SLD) .

<

, A small number of the TS? samples col lected by the hi-vol at Questa
High School have been analyzed for heavy metals. The heavy metal
concentrations analyzed from TSP samples and collected by the Air Quality
Bureau range from a high value of 1 .4403 ug/m3 for iron to a low value of
.0007 ug/m3 for uranium. The heavy metal concentrations have been compared to
the OSHA standards and ACGIH guidel ines in this report by calculating the
percentage of the s tandard /o r guideline the concentration comprises. The
metals data have been summarized by their means and can be found on Table II,
which also contains the percent calculat ions. The percent calculations range
from the highest value of one-fourth of one percent for the ACGIH TLV for
beryllium ( . 2 5 % ) , to the smallest, oercentage for molybdenum which is four ten-
thousands of one percent (4 x lO"30^).

When the heavy metals data from TSP samples are compared to the State
of New York and the State of Michigan guidelines which use a small fraction of
the TLV, shown on Table III, only iron exceeds both the New York guidelines
for an annual average and the Micmgan guidelines for a 24 hour average. Iron
is frequently found in soils, in concentrations exceeding 19,000 ppm. Cobalt

• measured from TSP samples exceeds the New York guideline for an annual
average. The amount of iron or cobalt in the respirable particulate matter
size range cannot be determinea from the TSP data.

The Air Quality Bureau ooerated a t-nne-lapse camera from the roof of a
Quests High School building, facing towards the tailings deposits, from
September 1, 1982, through June 10, 1983. The camera operated automatically
for aoproximately twelve hours oer day using eight millimeter (mm) color
silent movie film, with one frame exposed oer minute. This photographic
record is contained in 34 reels of film. The period of time for which the
camera operated represents a oenod in 1983 during which Molycorp changed the
type of chemical stabilizer.

The time lapse f i lm is descriptive, qualitative information.
Througnout the approximate ten-month scan during which the camera operated,
there are periods when airborne ore tai l ings are v is ib le on the film. The
amount of ta i l ings that become airborne, the length of time the tailings
remain airborne and the freauency of their becomming airborne varied during
the ^en-month period. After review of the fi lm by Bureau staff, a
quantitative statement cannot be made about a decrease in airborne tailings in
frequency or amount as a result of the change in use of chemical stabilizers
by Motycorp. Changes in meteorological conditions could readily account for
changes in the frequency and severity of occurrences of airborne tailings,
random meteorological variation may be more significant than the change in
chemical stabi l izers. The f i lm does provide, however, a certain record
verifying that the tai l ings deposits do become airborne despite the
appl icat ion of chemical stabil izers.



C. Tailings and Soil Data-From Molycorp and EID
, Data collected by Molycorp Corporation and released publicly to

date consist of tailings samoles and soil samples which have been analyzed by
Union Oil Company, the Colorado School of Mines and Camp Dresser Mckee
Incoroorated. These data are '. n the form of a summary report by Molycoro
attached to this report m Apoenoix B . Aopendix A of this report contains the
registration information suomittea by Molycorp to the Air Quality Bureau m
1973, ^hich contains an analysis of the ore processed by Molycorp.

The Coloraao School of Mines performed two analyses of Molycorp
mill tailings deposits for 23 metals and 8 additional substances; the first
report is shown on page B-13 of Appendix B . The initial value reported for
arsenic was 450 -ppm and 100 ppm for selenium. The tailings were again
analyzed for arsenic ana selenium. The second analysis yielded 3 ppm for the
wet tailings sample and 8 opm for the dry tailings sample for arsenic and less
than 5 ppm for selenium for both wet and dry tailings samples. A letter from
the Colorado School of Mines, page B-14, 15 and 16 of Appendix B , attributes
-the first measured concentrations to laboratory error.

The State of New Mexico also analyzed tailings samples in 1979
for arsenic and selenium. The Scientific Laboratory Division reported 5.7
micrograms per gram ( u g / g ) for arsenic, which is equivalent to parts per
million by mass ( p p m m ) , and reported less than 0.25 ug/g (ppnun), for selenium.
The State of New Mexico analyses for heavy metals in tailings deposits, are
shown in Table V . The second value reported by the Colorado School of Mines
for arsenic is approximately one oart per million by mass less than the State
of New Mexico value. The se&ona values reported by the Colorado School of
Mines for selenium are about 12 ( 3 p p m ) times and 32 (8ppm) times larger than
the State of New Mexico results. Therefore, based on the comparison of the
State of New Mexico laboratory results and the Colorado School of Mines
laboratory results for arsenic and selenium, the explanation of laboratory
error could be acceptaole at face va l u e . Further analyses would not be
scientifically inappropriate,'however.

D. ' Airborne Particulate Matter and Health Effects
There has been considerable scientific controversy concerning the

relationship of total susoenaea oarticulate matter measurements to public
health. Recent information indicates that the health effects of a-Tborne
particulate matter depend strongly on that portion which can be inhaled into
different regions of the human respiratory \ system including the nasal
passages, tracheobronchial region and the bronchioles and alveoli ( 4 ) . The
human respiratory system has different responses and clearing times depending
on where materials are deposited. The U. S. Environmental Protection Agency
has oroposed a new standard to"" " i n h a l a b l e " particulate matter. The new
standard is stated in terms of "inhalable 1 1 particulate matter of less than a
nominal 10 microns in diameter. Total suspended particulate matter includes
particulate matter with an uoper limit of 25-45 microns in diameter depending
on wind speed and other factors ( 4 ) . Thus, the TSP measurements for the
Questa area contain an un-auantified portion of particulate matter which may
not affect public health as directly as the deeply respirable portion of the
airborne particulate matter. - 6 -



The prooosed federa l ^M-IO pr imary NAAQS for pa r t i cu la te rnatter -is
l i n k e d even more d i rec t ly to the d e e p l y ^ i n h a l a b l e , very f i n e par t ic les of
acute concern in terms of ser ious hea l th threats. To the degree that the
t a i l i n g s may cont r ibute s u b s t a n t i a l l y to pa r t i cu l a t e matter in the i n h a l a b l e
s i z e range, se r ious h e a l t h concerns remain . The t a i l i n g s , in la rge
Drooomon, are p robab ly f i n e r t han most loca l so i l s because of the m e c h a n i c a l
g r i n d i n g w h i c h occurs d u r i n g m l l i n g . If such is the case, the t a i l i n g s c o u l d
c e r t a i n l y present a la rge , s i g n i f i c a n t orooortion of the a i rborne o a r t i c u t a t e
matter i n Questa i n the i n h a l a o l e s ize range. F i n e par t icu la te matter can
become a i rborne more r e a d i l y at lower w indspeeds and remain airborne longer
t h a n larger dust pa r t i c l es .

The presence of s i l i c a ( S i O ; ? ) i n the m i l l t a i l i n g s and its poss ib l e
h e a l t h effects on- Questa area res idents were raised as issues in a 1984
letter from the Concerned C i t i z e n s of Questa to the Department of Hea l th and
E n v i r o n m e n t . The h e a l t h effects of s i l i c a are w e l l documented for many
workers who are o c c u D a t i o n a l l y exposed ( 5 , 6 ) . There are Occupational Safety
and H e a l t h A d m i n i s t r a t i o n s tandards for c rys ta l l ine s i l i c a ; amorphous s i l i c a
and total r e s p i r a b t e dusts (Tab le I V ) . The Nat iona l Inst i tute for
O c c u p a t i o n a l Safety and H e a l t h ( N I O S H ) has recommended that these standards be
great ly lowered to an average exposure of 50 micrograms of s i l ica per cub ic
meter of air for no more than a ten-hour exposure du r ing a forty-hour m a x i m u m
work ^eek (5, 6) . There are also TLVs for di f ferent s i l i c a dusts for wh ich
lower TLVs have been recommenaea (1) . S i l i c a is the s ing le largest component
of the Molycorp m i l l t a i l i n g s , appendix A, Page A-2, contains the composit ion
of ores processed by Molycorp. The two m a i n ores contain between 60 and 70
percent s i l i c a . It is u n k n o w n how much of the s i l i c a is in the i n h a l a b l e
p a r t i c u l a t e s ize range after processing. There are no ambient air qua l i t y
s tandards for s i l i c a separate from the par t iculate NAAQS. The Air Q u a l i t y
Bureau was u n a b l e to ana lyze total suspended part iculate matter samples for
s i l i c a because the samples are collected on glass f iber f i l ters . The glass
f ibe r f i l t e r s are composed p r i m a r i l y of SiO;?. Attempts by the Bureau in the
past to use c e l l u l o s e f i l t e r s for h i -vo l samplers as an al ternat ive to g lass
f i b e r oroblems met w i t h d i f f i c u l t i e s i n accurate mass determinations. The
ce l lu lo se f iber f i l te rs proved to be h i g h l y hyd roph i l i c , so that pre-sampling
ana sos t - samcl ing weights were inaccurate .

S i l i c o s i s and other less serious phys io log ica l changes in the
structure and f u n c t i o n of the l u n g have been es tabl ished as serious r i sks in
occuoa t iona l case s tudies afte'- years of exposure. The major exception to
t h i s is extremely h i g h exposures to c ry s t a l l i ne s i l i c a d u r i n g s a n d b l a s t i n g ,
w h i c h can cause s i l i c o s i s ana death i n a re la t ive ly short time after exposure
( 5 ) .

S tud ies of desert i n n a b i t a n t s exposed to s i l i c a dusts have shown
changes in l u n g structure, i n c l u d i n g pneumocomosis (7 ) . High s i l i c a content
has 'oeen measured in "lung t i s sue samples taken from the desert inhab i t an t s
( 7 ) . In jec t ion of s i l i c a into the l u n g s of rats has resulted m changes in
l u n g structure (8) .

Measurements of the amount of airborne s i l i c a in the inha l ab le s ize
ranae , as w e l l as its phys ica l shape, wou ld provide more informat ion on the
s p e c i f i c s i l i c a exposures to wmch Questa area residents are exposed. There



• w i l l be s u b s t a n t i a l unce r t a in ty , however, i n a p p l y i n g occupat iona l s tandaras
and exper imenta l case s tud ies to 24-hour r e s i d e n t i a l exposures in the Quesia
area.

E. Reagents Used in Process ing Ore

During the processing or the molybdenite ore, it is crushed ana
reagents are used to seoarate the molybdenum from other minerals present ,n
the raw ore. ,-^s reported by Molycorp ( 9 ) , l isted in the .table below are some
of the substances used in the ore processing-

REAGENTS USED IN ORE PROCESSING (9)

^eaoent
1. VaDor oil
2. Pine oi1
3. Methyl isooutyl carbonol
4. L i me
5. Nokes (P^Ss)
6 . Sodium cyanide
7. Sodium thiosulfate

Amount Used in Ib/ton
0.132, 0.013 *
0.045, 0.008 *
0.038, 0.013 *
0.145, 0.020 *

0.039
0.013
0.010

* The two values shown indicate amounts used in different parts of ore
processing.

tfk The State of New Mexico does not have data concerning the amount of
^^ total organic carbon or hydro-carbon compounds in tailings samples, which

might result from the presence of some of the above reagents as residues in
the tailings deposits after processing. Molycorp has had measurements of
total orgamcs and cyanide analyzed in tailings samples. These data are in
Appendix C, page C-3, 4. Since the State of New Mexico does not have similar
data, Molycoro's results cannot be verified. More information on ore
processing at Molycorp can be found in the report by A. Filyk, Molycorp Mill
SuDenntendent(9).

F. Air Quality Bureau Atmospheric Modeling

Atmosohenc or d i s p e r s i o n m o d e l i n g is another technique used by a i r
resources p ro fe s s iona l s when t r y ing to determine the effect of a po ten t ia l
emitter on s u r r o u n d i n g a i r q u a l i t y . U s i n g a set of equat ions w h i c h s i m u l a t e
a tmospher ic cond i t i ons , the modeler can use d i f fe ren t ' emiss ion factors for
d i f f e r en t e m i t t i n g source categories to predict downwind concentrat ions of
p o l l u t a n t s .

In add i t ion to the sma l l quan t i t y of i s c i en t i f i c a l l y acceptable a i r
q u a l i t y data col lected from 1979 through 1983, the A i r Q u a l i t y Bureau
conducted some p r e l i m i n a r y m o d e l i n g ana lys i s for demonstration purposes.
These analyses ra i se s c i e n t i f i c a l l y reasonable concerns that under h i g h w i n d
c o n d i t i o n s , the e x i s t i n g t a i l i n g s f a c i l i t y could cause 24-hour average ambien t
pa r t i cu la te concentra t ions as h i g n as 322 ug/m3 in the town of Questa. Even
if the Section 35 t a i l i n a s imooundment is removed as a source from the



modeling calculations, 24-hour average amoient ^articulate concentrations in
town could be 259 ug/m^. As shown m Table I V , the federal health-related
primary 24-hour NAAQS , i s 260 ug/m3, not to be exceeded more than once a year,
the secondary NAAQS, and the state 24-hour standard are 150 ug/m^. The
secondary NAAOS is also not to be exceeded more than once per year; the state
standard is not to be exceeded at a l l .

G. Uncertainty in the Data
The numoer of TSP samples 'averages approximately fifty samples per

year for 1981-1983. Since the TSP sample collection was fifty 24-hour samples
out of a possible 365 2^-hour samoles per year, and particularly since there
were exceedences of the federal primary NAAQS, the possibility of undetected
violations of the primary NAAOS is significant. In order for a single monitor
to measure a violation, several events must coincide. The wind must blow in
the right direction from the source of the particulate matter to the monitor
at the same time the particulate matter is being emitted. In most cases, the
likelihood is very low of a monitor being in the right place at the riant time
to detect an exceedance. The likelihood of a single monitor picking up the
maximum concentration is very low. Therefore, when a single monitor picks UP
an exeedance of the stanaards, it is indicative of the high potential for even
higher concentrations somewhere else and the high potential for unacceptable
frequencies of exceedances; violations of the standards. This is further
reinforced by the aforementioned moaeling analyses. Even in the middle of the
Town of Questa, wmch is further from the tailings and substantially below the
level of the tailings than the EID monitor, the expected ambient TSP levels
wi l l be well above the health-related primary NAAQS.
I I I . CONCLUSIONS

As a result of the review of the limited air quality data available
from 1979-1983, significant concerns exist concerning adverse health effects
due to exceedances of and a mgh orobability of violations of the primary
NAAQS, violations of the secondary NAAOS and violations of the state 24- hourstandard. The probability of undetected violations of the primary NAAQS is
very significant.

Based on the data reviewed for this report, there were unanswered
questions concerning the portion of the TSP which is in the deeply inhalable
size range. Unanswered Questions also remained concerning the portion of TSP
and respirable particulate matter which originate from the t a i l i n g s .
Additionally, the type and proportion of silica in windborne particulate
matter, crystalline or amoronous, was unknown. The type of silica wmch
becomes windborne is important; the severity of adverse health effects is
significantly worse for crystalline s i l i c a .

Other deficiencies in the s v a l l a b l e ' d a t a included lack of Air Quality
Bureau measurements for cyamce, and orgamcs in the tailings and in windborne
particulate matter.

_ a



IV. FOLLOW-UP ,-/--
As a result of the oreliminary review, conducted of' the available data

in preparation for this report, the Bureau recommenced and designed a short-
term study for 1984 in an attemot to provide additional information on the
potential adverse effects due to windborne tailings material in the Questa
area. EID w i l l release a summary report on the snort-term study m May, 1985.

The soecial stuay was designed to include the operation of four
samplers at two sites, collecting samples twice a week. The two sampling
sites are at Questa High School, which is frequently downwind of the tailings
deposits, and the Red River Fish Hatchery which appears to be generally upwind
of the tailings deposits. The Red River Fish Hatchery site was chosen to
provide background measurements which are unaffected by any tailings deposits
that become airborne during windy episodes which would affect the High School
site. The Bureau also collected wind speed and wind direction data during
part of the study to determrne actual patterns of-prevailing winds in the
area. Each site contained one hi-volume sampler, which measures TSP, and one
dichotomous particulate,matter sampler, which measures particulate matter of
less than 15 microns m diameter. Measurements from the dichotomous sampler
will provide information on that portion of particulate matter which can be
inhaled and is thus of greater concern with respect to health effects.
Although EPA has proposed a particulate matter standard of a nominal 10
microns, measurement of a nominal 15 microns, as in the Bureau's study,
provides a more conservative measurement that collects more of that portion of
particulate matter depositing in the upper regions of the respiratory system
( 4 ) . Health effects in the upper respiratory system which larger particles
can reach have been reported-, from exposures to airborne silica ( 1 0 ) . A
comparison of the TSP and inha'iable particulate matter samples will provide
information on the portion of TSP in the inhalable size range.

Related information collected during the special study includes the
collection and analysis of additional Motycorp m i l l tailings samples and soil
samples in the area, analyzed for cyanide and heavy metals. Additionally, atime lapse camera ooerated at the Questa High School facing in the direction
of the tailings deposits which are visible from the high school. Operation of
the camera provided Qualitative information on the source of highconcentrations measured at Questa High School during the duration of the
special study.

Clearly, the very limited scope of this short-term follow-up study
does not provide the capacity to develop final answers on potentially serious
health-related issues. However, the Bureau expects to be able to more
adequately identify the scope of additional research necessary to answer these
questions as a result of the short-term study.

10
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GOas Hao® BsSsw Stesfiai) i3 Ista (̂ îpTOjpHî OQfioiKOoo î̂
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[liiftaasfteiosfelfrifî ^
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i-iutermost oracts ^raauallv taoenng to a point Flov
Known Distnbution TJOS County, New Mexico
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Ownership Forest Service
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SECTION I
INTRODUCTION

Regardless of the influence of man, mineral deposits are continuously
undergoing the natural weathering process of oxidation and erosion. The
Jnatenals released by weathering slowly find their way into streams,
lakes, or groundwaters. This weathering produces acids and metals which
result from the oxidation of metallic sulfide ores, principally pynte.
The acid produced accelerates the weathering of many other metallic ores
which release heavy metals. This process is a continuing source of non-
point pollution to the environment. <-
Mining operations expose vast quantities of previously undisturbed
material in the search for valuable minerals. The exposure of these
materials in underground workings and tailings provides many potential
sources of pollution. Excavation of mine workings frequently intercept
groundwater which transports the minerals dissolved by weathering. The
groundwater must be either pumped or allowed to freely drain from the
workings.
During active mining operations the quantity and quality of flow from an
adit may be regulated and the discharge of pollutants controlled. Also
water may be diverted around tailings making them less susceptible to
erosion and accelerated weathering, when active operations cease, main-
tenance of control structures may also cease, increasing the possibility
of failure and ultimately increased pollution.
Tailings offer another potential source of pollution. Material that isextracted from the ground is crushed and finely ground, greatly increasing
the exposed surface area susceptible to weathering. Once a mineral is
extracted from the gangue, the non-economic fine material is placed in a
tailings p i l e . Historically, mills were often located near rivers and
waste products were either discharged directly into the river or placed
in tailings piles. Often these piles were carelessly constructed causingstreams to flow through or around them. The exposure of the highly
mineralized gangue to water and oxygen causes accelerated weathering and
a manifold increase in the discharge in pollutants.
On a national basis, the potential for pollution from these mines is
tremendous considering the multitude of abandoned mines and the many
potential sources of pollution at each mine. Estimates of the number of
abandoned mines in the country vary by orders of magnitude. In an unpub-
lished draft report, the U . S . Bureau of Mines reported 19,000 abandoned
and inactive ore and mineral mines and a total of 90,000 mines of all



ACI: MINE DRAINAGE (AMD)

The resul ts or this study indicate that AMD has contributed to water
qua l i t y degradation at approximately 60 oercent of the s i tes where
inact ive mines are a source of ool lut ion ndd mine drainage is the
resul t of the oxidat ion of many base metal sui f ide compounds The most
abundant of these compounds are iron sul f iaes of which pynte (FeS,-,),
marcasi te (FeS^ ) and pyrrhonte (Fe^Sg to Fe,cS,J are the most common
Hereafter, for s impl ic i ty , the term "pynte" //ill refer to all iron
sutr' ides Investigators general ly agree that the oxidation of pyrites
is me predominant source of AMD [Hill 1 9 7 5 a , Colorado Water Conservation
Boara 1974 ]

This oxidation process would rot manifest itself if the pynte were
left in its naturally reducing environment During mining operations,
pyrites may be exposed to air in underground workings or above ground in
open o i ts , over-burden p i les , =nd tai l ing pi les Regardless of the
location, acid is formed if tne Dynte comes in contact with oxygen and
water

Pynte Oxidat ion Model

A c i d is formed as a result of a ser ies of interrelated reactions ^hich
are given below for the pynte system

^(s) - ̂  + H^O ——— r-e"2 - 2SO^- 21^

Pynte Ferrous Ion

Fe"2 - ^2 ' H+ ————- FeT3 + ^2°

Ferrous ion Fernc ion
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Fe^3 - 3H^O

Fernc ion

Fe(OH), + 3H'

Fernc Hydroxide

: 3 a :

2Fe+3 * XH.O
Ferric ion

6H'
Hydrous Ferric Oxide

• 3 b ;

FeS.(s) + ^4FeT3 - SH^O-^ISFe^ - 2SO^ + ^6H+

Pynte •'- Ferric Iron

^ . 1 6 H
Ferrous Iron

:4 )

When pynte is exposed to oxygen and water, the sut f ide is initially
oxid ized to sulfate releasing acid, sulfate, and ferrous iron (Reaction 1 )
The ferrous iron, which is many times more soluble than ferric iron, is
ultimately oxidized to ferric iron (React ion 2) At normal pH ranges
(6-3) ferric iron hydrolyzes forming acid and an insoluble, hydrated
ferric oxide (Reaction 3b) wmch occurs as a gelatinous floe (yel low
boy} and precipitates or adsorbs onto surfaces over which it f lows
Frequently, the precipitate is shown as ferric hydroxide (React ion 3a)

An alternate pathway for the ox idat ion of pynte is shown by Reaction 4
Ferric iron, d isso lved due to the depressed cH of the solution from the
initial formation of acid, ox id i zes the sulf ide to sulfate and is itself
reduced to the ferrous form. Regardless of the pathway taken, the net
result is the same. By sunning React ions 1 through 3, shown by Reaction 5,
the oxidat ion of one mole of synte produces four equivalents of acidity

F e S ^ ( s ) + HO^- ^2° : 5 )



Mechanisms and Rates of Oxidat ion

Stumn and Morgan have presented a model d e s c r i b i n g the oxidat ion of
pynte shown by Figure 3 [Stumm 1970].

+ '-$

^^i + r'?

\
/ \ '••ast

' " - I 1 : '' + " "^(s)
\ 1

I- - - \ /^ /
~ \ .:: =—^' e t O H ) ] ( s )

Figure 3. Pynte ox ida t ion moael
[Stumn and Morgan 1970].

The initial step in the sequence is the oxidation of pynte (a) or
3ynte may be dissolved and then cxidizea [ & ' ) In either case the
principal oxidant is molecular oxygen Trie ferrous iron is then slowly
oxidized to fernc iron (b) wmch may then rapidly oxidize pynte (c )
Once this sequence is initiated, oxygen is uti l ized only to oxidize
ferrous iron. This reaction is schematic and is not intended to specify
the exact mechanistic steps involved. The rate determining step in this
scheme is the oxidation of ferrous iron (Reaction b) Singer and Stumm
determined Reaction (b) to be much slower than (a ) . This conclusion is
supported by others who discovered that a biological system, catalyzed
by anaerobic microorganisms, produced only acid and ferrous iron [EPA 1970a]

The importance of molecu la r 0^ versus ferric iron as the pr inc ipa l
-ox idan t of pyrite is not f u l l y known. Wentz reported that the rate of

CL oxida t ion increases wi th 0^ concentration and with p H ' s higher than
3 [CWCB 1974]. On the other hand oxidat ion by ferric iron increases
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" 0

with the ratio of Fe /^e ana ,/ith the total d issolved iron concentration
This ratio and the d i s s o l v e d iron concentration both decrease with
increasing pH [CMC 197' lJ

Singer and Stumm, as resorteo oy ^entz, indicated that the rate of
oxiaat ion of pynte is tne same in the presence of Fe regardless of
the presence of oxygen It was also shown that this oxidation does not
occur at detectable rates in tne absence of Fe A strong case is
presented for the theory that the principal oxidant of pynte is d isso lved
ferric iron. Although it appears that 0,, plays a minor role, it should
not oe forgotten that without the initial oxidation of sul f tde and
ferrous iron by 0.,, no ferric iron could-be formed [CMC 1974 ]

If the ferric iron oxidation of pynte is to remain predominant over 0.,
oxidation, the rate of conversion of ferrous to fernc must be accelerated
Stumm and Lee reported that d isso lved divalent copper and manganese
increase the rate of ferrous iron oxidation [Stumm 1 9 6 1 ] They also
determined that micro-organisms appear to play a significant role in
catalyzing the oxidation of ferrous iron Ferrobacit lus ferrooxidans,
F sut fox idans, and Th iobac i t t us thiooxidans are the micro-organisms in-
volved [EPA 1970a] , These aerobic acidophil ic chemo-autrophic bacteria
are active at pH ranges of 2 to 4 5, obtain energy from the oxidation of
ferrous iron, and their carbon source is CO,,.

Law and others concluded that there is sound evidence that bacterial
catalysis of pynte oxidation may only occur in significant amounts in
surface environments such as spoil and tailings piles [Third Symposium
Coal Mining Drainage 1970 ] . It was also concluded that bacterial catalysis
is less likely to occur in underground environments.
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I n summary i t can oe concluded that
i

a The p r i n c i p a l o x i d a n t of pynte is fe r r ic iron

b The apDaren t rate l i m i t i n g step i s the ox i aa t i on of fer rous
i ron cy oxygen T h i s r eac t ion i s ca ta lyzed by d i s s o l v e d
copper and manganese , bo th of w h i c n are u s u a l l y present i n
metal m i n e s .

c O x i d a t i o n of fer rous i r o n is a l s o ca ta lyzed by m i c r o b i a l
ac t ion w h i c h is most s i g n i f i c a n t at or near a surface e n v i r o n -
ment at pH ranges between 2 and 4 5

Frequent ly the ove ra l l react ion w i l l not occur at a spec i f i c loca t ion
but w i l l occur as the water f lows t h r o u g h me pynte and on downstream.
For e x a m p l e , the i n i t i a l r eac t ion / i l l occur wherever the pynte ex i s t s
i n the t a i l i n g s p i l e or i n the m i n e w o r k i n g s Af ter Reac t ion 1 , the
ferrous i ron is i n a s o l u b l e form ' n the l o w oH water and is free to
move ' , ; i th the water Therefore , react ion 2 is free to occur away from
the a c t u a l si te cf the s u l f i d e o x i d a t i o n reac t ion 3 does not occur
s u f f i c i e n t l y u n t i l the t o w pH of - i ts t ransport water i s n e u t r a l i z e d
T h i s b u f f e r i n g may occur as a r e s u l t of s tream a l k a l i n i t y or the a c i d
water b l o w i n g over na tu ra l c a l c a r e o u s f o r m a t i o n s

HEAVY •'ETALS

I n a p p r o x i m a t e l y 50 percent of t^e cases cf p o l l u t i o n reported i n t h i s
s tudy, m e t a l l i c ions were reported i n s u f f i c i e n t l y h i g h concentrat ions
to be na rmfu l 10 a q u a t i c l i f e , e i t he r i n d e p e n d e n t l y or synergis t icany
The most commonly noted m e t a l s are copper, i r o n , manganese, and z inc .
However, local " i ineralogic and 1 i t h o " log ic condi t ions may result in the
s o l u t i o n of other meta l s

34



"'-= wea the r ing process or other base metal s u l f i d e s is s i m i l a r to the
^recess descr ibed for pynte but may not produce ac id

' ' r ing a c t i v i t i e s acce le ra te the w e a t h e r i n g process by r e m o v i n g m a t e r i a l
'""CTI a n a t u r a l l y r e d u c i n g e n v i r o n m e m t , i n c r e a s i n g i ts sur face area cy
- - i c t u n n g , and expos ing i t to e lements needed for o x i d a t i o n ( i e ,
wa:er and oxygen) I n a d d i t i o n , t a i l i n g s of ten have a h i g h concen t r a t i on
of -nher m i n e r a l s w h i c n were not recovered i n the m i n i n g opera t ion
^nng ac t ive m i n i n g me oceraior w i l l extract o n l y those m i n e r a l s from
:-° gangue w m c h are e c o n o m i c a l l y f e a s i o l e H i s t o r i c a l l y many ores
s ^ c n as pynte , copper, l e aa , and z i n c were over looked i n the search for

""•e Penn M i n e s l ag dump ( C A - 6 ) i s an e x a m p l e of h i g h me ta l s concen t ra t ions
' n '-ne t a i l i n g s The area was m i n e d for copper from the 1860 's to i 9 1 9
rtr,en the s m e l t e r was dosed, , ' i iebelt and R i c k e r have ana lyzed the
:s 'nngs ana found the average copper ara z i n c content to be 0 37 and
5 -7 percent r e spec t i ve ly ['u S Bureau of M i n e s 1948] Z i n c concentra-
:-:ns of present m i n i n g o p e r a t i o n s may ce expected to range between 2 and
' ' ^ :ercent "hus i f tne m i n e './ere b e i n g worked i n t o d a y ' s economic
~ar'<et, the ;inc would undouciedly be recovered

/

~re a i s o l u t i o n of heavy [ re ra i s i s g rea t ly accelerated wnen the pH of the
s o l u t i o n p a s s i n g over the m i n e r a l is towered The r e l a t i o n s h i p between
pr, and s o l u c i l i t y of several m e t a l s , i n a i s t i t l e d water , i s shown i n
F-:'Jre ^ Tne l i n e a r i t y of many of the s o l u b i l i t i e s may o n l y be
ejected i n tne pH ranges snown and s h o u l d not be extrapolated f u r t h e r
T'-e s o l u b i l i t i e s increase by orders of m a g n i t u d e for each u n i t the oH is
l o w e r e d a s s u m i n g theore t ica l complete l o m z a t i o n



Wetlands Identification (ref Qt)
l ^^i

tNumber Wetlands
^ Label
9

1 PF01A
t
i

2;PEM/F01A

3 P EM/F01A
I

I
4!PF01A

I

5IPSS1A
'
f

6|POWHK
'

i
^ 7;PEM1A
}^~ '

8 PF01A
i

i
9 POWHx

1

1 0 PSS1C
i .

Description

Palustnne.forested, broad-leaf
deciduous trees, temporarily flooded

Palustnne, emergent to forested,
Broad-leafed deciduous trees,
temporarily flooded

Palustnne, emergent to forested,
Broad-leafed deciduous trees,
temporarily flooded

Palustnne.forested, broad-leaf
deciduous trees, temporarily flooded

Palustnne, scrub shrub which are broad
leaved deciduous, temporarily flooded

Palustnne, open water, permanently an
artificially flooded

Palustnne, emergent hydrophyte,
persistent and temporarily flooded

Palustnne,forested, broad-leaf
deciduous trees, temporarily flooded

Palustnne, open water, permanently
flooded, excavated

Palustnne, scrub shrub which are broad
eaved deciduous, seasonally flooded

Total Wetlands Length (miles)

Length Distance
(mi) below PPE-1

(mi)
0 2 1 4

I

0 1 ; 3 5

i

0 1 1 4 2
'

i

025 4 2
!
1

0 1 1 4 8
l

!
0 1 5 3

]
0 2 1 5 6

'

1
0 1 6

0 2 ; 10
t !

0 5 1 1 5
i
l

1 85 i
•
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S\siem

Marine -—-

'iintidal -—

'ubtidal

Estudnne

intertid-il

i idal

Li)'i .er Pprennul
R i \ e n n e

t ooer Perennial

Intermit tent

LimnelK-

Ldcusinne

Uttoral-

Palustnne

(.Liss

Rock Bottom
Lnconsolidated Bottom
\uualic Bed
Reel

\uuat ic Bed
Ree-
Rock ihure
I nconsolidated 'ihore

ROCK Bottom
L nconsolidated Bottom
Vquatic Bed
Reel

\(juatic Bed
Reel
^treambed
Rock\ Shore
L nconsolidated Shore
Emergent \\etlana
ScruD-Shruh Wetlana
Forested Wetland

ROCK Bottom
L nconsolidated Bottom
aquatic Bed
Streamoed
Rockv Shore
Lnconsolidated Shore
Emergent Wetlana

ROCK Bottom
L nconsolidated Bottom
\ouaiic Bed

ROCK\ shore
Lnconsolidated Shore
Emergent Wetlana

Rock Bottom
L nconsolidated Bottom
Yauatic Bed

ROCK\ Shore
Lnconsolidated Shore

Streamoed

Rock Bottom
L nconsolidated Bottom
Aauatic Bed

Rock Bottom
L'nconsolidated Bottom
Vauatic Bed

Rockv Shore
Lnconsolidated Shore
Emergent Wetland

Rock Bottom
• Lnconsolidated Bottom
• Aauatic Bed

L'nconsolidated Shore
Moss-Lichen Wetland

• Emergent Wetland
ScruD-Shrub Wetlana
Forested Wetland

^Classification hierarchy of wetlands and deeowater habitats show. ing Systems, Subsystems and Classes The Palustnne
cm does not include deepwater habitats
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(FIG 4)
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MFT-933
Taillr>o»
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(FIG 4)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
s -<^K f̂ i
,lS2̂

i REGION 6
HOUSTON BRANCH

10625FALLSTONERD
HOUSTON, TEXAS 77099

MEMORANDUM

Date: 5-31-1994

Subject: Contract: Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill , 6H-MA -

Site: MOLY CORP.

Case)?: SAS 79430/21950

SDGi<(: SF-1368

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be: i i
( ) Acceptable. No ma^or problems with data package.

i '

( X ) Provisional; use of data reguires caution. Problems are
noted in Review Summary. Data is acceptable for Regional use.

( ) Unacceptable; Some or all of data should not be used.
Problems are noted,in the Review Summary.

Questions regarding the data review can be addressed to me.
Attachments
cc: R. Flores, Region 6 CLP/TPO

Regional CLP/TPO (lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

<^> Recyctod/ttocyctabto
^ \} Prin»a-m<Soy/Canolalr



'JSEPA REGION VI

REGIONAL ACCEPTANCE FORM -, n
FOR SPECIAL ANALYTICAL SERVICES ' " 0

Lab Code PBSJ SAS No 07943Q-01 Case No 21950 SDG No SF1368 Data Receipt Date 05/10/94
S i te Name MOLT ;;RP QUESTA MINE Est Liquidated Damages. S360 00

SMO Complete Date: 05/19/94

ease provide a espy or this completed form to the Sample Management Of f i ce 's SAS IPS Section Leader no later than 07/03/94
-aicate below, by cnecking the appropriate box, whether me data for this SDG are accepted or of reduced value or rejected
- the Region is requesting a reduced value or a rejection, please attach all appropriate documentation

'•eck 3ppropnate box below

DATA ACCEPTANCE

-! Data appear acceptable (1 e data that is not rejected or recommended for reduced value) according to the Region's
inspection process Applicable liquidated damages as outlined in the laboratory's subcontract are applied as approrpiate

' REDUCED VALUE

— Data are reconinended for a reduced value The Region recommends that the value of the data package be reduced by _%
Attached are a signed memo from the Regional off ic ial describing the contractual reasons for reduced value and all related
documents (data review, telephone logs, etc )

il ^pECTION

—I Data are reconmended for rejection Attached are a signed memo from the Regional Of f ic ia l describing the contractual
reasons Tor rejection, all related documents (aata review, telephone logs, etc ), and all rejected data

:3MMENTS

Mame of data reviewer- '-/Z^X'/ / L- '^.^Jr^~~ ~
—i

Organization' /"^T ̂ /~ r^/~/'^ I ~ - ^ ''________

Date review complete' "̂ _'"' ^7— (—

1i»««»—inr«««*««« « « « « *««-««<K«««««*«i»»-«««*««*»««««««»«*«*«««w<ntiKr« « ««««««« «««««»•*«•••«<«««•«

Name of Regional Off ic ia l . ,/'-}/^' ̂ '//^ ^V/^'^^/______________
/ -,

-7'<-y ;-/ / / ,
Signature:__________/ i.^-"X /^ L________________ Date: ^~-^ / -</ i/-



MANTECH ENVIRONMENTAL TECHNOLOGY, INC. u 0̂
ESAT REGION VI

C/O U . S . ENVIRONMENTAL PROTECTION AGENCY
10625 FALL8TONE ROAD
HOUSTON, TEXAS 77099

MEMORANDUM
Date: May 21, 1994
To: Melvin RJ-tte^, ESAT RPO, Region VI

^̂ ^̂From: Bill Blanton, ESAT ETM, Region VI
Subject: CLP Data Review\
WUD f: 6-4462

Attached is the data review summary for Case# SAS7943Q/21950
SDG # SF1368
Site MOLY CORP

COMMENTS:

1. The data package is technically provisional.
2. The matrix spike recoveries were outside the QC limits for

alkalinity.
3. The CRDL standards for TOC were outside the contract-

required limit (SAS 7943Q, page E - 1 9 ) .
4. The difference between field duplicate results was

significant for total organic carbon.
5. The data reviewer found ten reporting errors and the data

package had no custody seal.



• UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VI

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. SAS79430/21950 SITE MOLY CORP
LABORATORY PBSJ ; NO. OF SAMPLES/
CONTRACT # SAS79430 MATRIX 20/WATER
SDG f SF1368 REVIEWER (IF NOT ESD) ESAT
SOW # WOP 6/93 & SAS7943Q REVIEWERS NAME Mervin Doucet
ACCT # 4TFAJNA1 SF f TFAUZZ COMPLETION DATE 5/27/94

SAMPLE N O . : SF1368, SF1369, SF1370, SF1371, SF1372, SF1373, SF1374,
SF1375, SF1376, SF1377, SF1378, SF1379, SF1380, SF1381, SF1382,
SF1383, SF1384, SF1385, SF1386, SF1387

DATA ASSESSMENT SUMMARY

COLORI-1 GRAVI-2 REDUCTION/3 NH3 S04 ALK
METRIC METRIC OXIDATION

1. HOLDING TIMES 0
2. CALIBRATIONS 0
3 . BLANKS 0
4. LCS 0
5. DUPLICATE ANALYSIS 0
6 . MATRIX SPIKE 0
7. SAMPLE VERIFICATION X
8. OTHER QC 0
9 . OVERALL ASSESSMENT X

0 0
-o- -JL-
0 0
0 0
0 0

N / A 0
0 X

-o- JL,
0 X

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 X

-JL- JL. -X.
0 0 0
X X X

0 = Data had no problems/or qualified due to minor problems.
M = Data qualified due to ma^or problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A = Not applicable

ACTION ITEMS: The data package was received without a custody seal.

AREAS OF CONCERN: CRA recoveries, were below the lower contract-
required quality control limit; matrix spike recoveries were
outside the quality control limits, and the difference between
field duplicate results was significant.

NOTES: ^olonmetnc: chloride, total phosphate, chemical oxygen
demand (COD)

Gravimetric: total dissolved solids (TDS), total
suspended solids (TSS)

Deduction/Oxidation: nitrate (NOX), total organic carbon
(TOC)



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 8A879430/21950 8DG 8F1368 8ite MOLY CORP Lab PB8J

COMMENT8: Twenty water samples were analyzed at low
concentrations for water quality parameters. According to the
Packing List/Chain of Custody, sample SF1381 was identified as
the QC sample, and samples SF1382 and SF1383 are field
duplicates. The data package was one day late for the required
14-day turnaround time.
The data package is provisional due to problems with CRA
recoveries, missing custody seal, matrix spike recoveries, and
field duplicate results. The effects of these deficiencies on
the sample results are discussed below. All other QC
requirements were met.
An Evidence Audit was conducted for the Complete Sample Delivery
File ( C S F ) , and the Evidence Inventory Checklist is attached to
this report.
1. Holding Times

All holding time requirements were met.
2. Calibrations

All TOC results are estimated" due to low CRA recoveries.
3. Blanks

All blank results were acceptable.
4. LCS

Laboratory control sample results were acceptable.
5. Duplicate Analysis

All duplicate results met quality control criteria.
6 . Matrix Spike

All alkalinity results are estimated because both matrix spike
recoveries were below the lower QC limit.
One of the two nitrate matrix spike recoveries exceeded the QC
limits. The data reviewer did not qualify the nitrate results
because one matrix spike recovery was acceptable and the other
matrix spike recovery only marginally exceeded the upper QC
limit.



INORGANIC QA REVIEW > , ) 7
CONTINUATION PAGE

Case SAS79430/21950 SDG SF1368 Site HOLY CORP Lab PB3J

7 . Sample Verification
The data reviewer noted the following problems.

The data package was sent to the EPA without a custody.
The receipt date on Airbill #9207028224 does not agree
with the Traffic Report/Chain of Custody and Form DC-1
receipt date.
The laboratory did not report the alkalinity preparation
blank on Form 3A.
The laboratory incorrectly reported sample spike
recoveries for alkalinity, ammonia, and chloride on Form
5A.
The laboratory incorrectly reported the COD result for
sample SF1381 on Form 1A.
The laboratory reported one extra ammonia CCB on Form 3A.
The laboratory did not report some nitrate CCVs on Form
2A.

The laboratory incorrectly reported the nitrate spike-
added concentrations on Form 5A.
The nitrate result for sample SF1385 should be 1040 ug/L,
not 10400 ug/L on Form 1A.

The laboratory incorrectly reported a total organic
carbon CCV on Fora 2A.

The laboratory incorrectly reported a sulfate spike
result for'sample SF1374 on Form 5A.

8. Other QC
i

The sampler identified samples SF1382 and SF1383 as field
duplicates. All TOC results are estimated due to significant
differences between the field duplicate results.



INORGANIC QA REVIEW
CONTINUATIC'J PAGE

Case 8AS79430/21950 8DG 8F1368 8ita MOLY CORP Lab PB8J

9. overall Assessment
The data package is provisional for the following reasons.

All alkalinity results were estimated because the matrix
spike recoveries were outside the QC limits.
All TOC results were estimated due to low CRA recoveries
and because the difference between field duplicate
results was significant.



In Reference to Case
Case SAS79430/21950 SDG SF1368
Page 1 . of 2 pages

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

FAX Record Log

Date of FAX: " May 27. 1994
Laboratory Name: PBS & J ENVIRONMENTAL LABS
Lab Contact: BRIAN BRIGHT
Region: 6.
Regional Contact: Mervin Doucet CESAT)
Fax Initiated by: Region
In reference to data for the following sample numbers:
SF1368, SF1369, SF1370, SF1371, SF1372, SF1373, SF1374, SF1375,
SF1376, SF1377, SF1378, SF1379, SF1380, SF1381, SF1382, SF1383,
SF1384, SF1385, SF1386, SF1387

Summary of Questions/Issues Discussed:
1. The recovery of the TOC CRDL standards exceeded the contract

limit of ± 20% (page 25) (SAS 7943Q, page E-19). Please
explain why the analysis was not terminated, the problem
corrected, and the analytical samples reanalyzed.

2. The data package was sent to the EPA without a custody seal.
Please explain this contract violation.

3. The receipt date on Airbill #9207028224 does not agree with
the Traffic Report/Chain of Custody and Form DC-1 receipt
date. Please resubmit the airbill with the corrected receipt
date.

4. The alkalinity preparation blank was not reported on Form 3A.
Please report the alkalinity preparation blank on Form 3A and
resubmit.

5. The COD result for sample SF1381 was incorrectly reported on
Form 1A. Please correct the COD result for sample SF1381 on
Form 1A and resubmit.



In Reference to Case
Case SAS79430/21950 SDG SF1368
Page 2 of 2 pages

6 . Alkalinity, ammonia, and chloride sample spike recoveries
were incorrectly reported on Form 5A. Please calculate these
recoveries according to the SOW (WQP 6 / 9 3 , 7 . 6 , p. E-21) and
resubmit the Form 5A.

7. One extra ammonia CCB was reported on Form 3A. Please remove
this extra CCB and resubmit Form 3A.

8. According to the raw data (page 117), some nitrate CCVs were
not reported on Form 2A. Please report these CCVs on Form 2A
and resubmit.

9 . The nitrate spike-added concentrations were incorrectly
reported on Form 5A. Please correct these concentrations and
resubmit Form 5A.

10. The nitrite result for sample SF1385 should be 1040 ug/L, not
10400 ug/L (page 1 9 ) . Please resubmit the Form 1A with the
correct result from the raw data (page 120).

11. The final TOC CCV result was incorrectly reported on Form 2A.
Please resubmit the Form 2A with the correct CCV result.

12. A sulfate spike result for sample SF1374 was incorrectly
reported on Form 5A. Please correct the spike result and
resubmit Form 5A.

The EPA expects the laboratory to look into items and submit data
within 14 days to: Christy Macdowell ESAT, U.S. EPA, 10625
Fallstone Road, Houston TX 77099.

~ j S i g n a t u r e 1 D a t e
Distribution: ( 1 ) Lab Copy, ( 2 ) Region Copy, ( 3 ) SMO Copy



Ma^^ch Environmental Technology
ES.̂  Region 6

c/o US EPA 10625 Falls-tone Rd, Houston, TX 77099 EL: (713) 983-2135

FACSIMILE COVER SHEET

Please deliver the following pages to:

Name BRIAN BRIGHT

Firm PBS & J ENVIRONMENTAL LABS

City ORLANDO State FL

Telephone (407) 277-4443 Ext.

Fax Telephone No. f407) 382-8794 East.

Sender:

Naaa Mervxn Doucet

Date 5 / 2 7 / 9 4 Time _________

Total Number of pages including this Cover Sheet 3
If you do not receive all the pages or if any pages are unclear,
please call: (713) 983-2135

Messages:

Fax Model No. Panafax UF-620 Fax No. (713) 983-2248



DATA QUALIFIER DOTI2HTIOMS

The following definitions provide brief explanations of the ESAT-
Region 6 qualifiers assigned to results in the data review
process.
U Undetected
J Estimated value
R Unusable
F A possibility of a false negative exists.
H Questionable identification.
UC Undetected at the listed detection limit which was raised due

to apparent blank contamination.
UJ Estimated detection limit due to the outlying quality control

parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

^ Positive bias.
^ Negative bias.



DATA SUMMARY
SOG. No.: SF1368Case No.: SAS79t3fl/21950

Laooratory: PBSJ
Reviewer: M. DOUCET
Units: UG/L

FLAG________COMMENTS

Matrix: UATER
\J

FLAG________FLAG____ FLAGFLAG
EPA^^»
LAB^^

AL1C

COO

TOS

TSS

NH3

CL

MOX

TOC

TP

S04

.̂ -....^i

•

SF1368

188000 J

5000 U

728000

4000 U

1000 U

8340

320

7370 J

120

521000

^

J-- \ -f

SF1369

8UOO J

5000 U

199000

4000 U

1000 U

8880

350

1000 UJ

160

54000

^ .

'

SF1370

158000 J

5000 U

266000

4000 U

1000 U

6080

630

1660 J

100 -

67000

A

SF1371

80200 J

5000 U

281000

4000 U

1000 U

9610

390

1000 UJ

170

105000

> l l -

^,
" 1

SF1372

80200 J

5000 U

287000

4000 U

1000 U

10300

300

1090 J

170

68000

^ '.,



Cat No.: SAS7W30/219"
Laboratory: PBSJ

EPAfll«te>
LAaro
ALIC

COO

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

•

'

SF1373

92900

5000

320000

4000

1000

12000

210

1780

170

127000

•' ?
.- 7

'

- ^/-

50

FLAG

J

U

U

U

J

FLAG
SF1374

71800 J

6840

304000

4000 U

1000 U

3860

130

2890 J

1 1 0

127000

DATA SUMART
SOG. No.: SF13
Matrix: UATE

FLAG
SF1375

160000 J

5000 U

1633000

4000 U

1000 U

16000

100 U

3430 J

130

1005000

168
R

FLAG
SF1376

71800 J

S410

Z73000

4000 U

1000 U

3630

130

3000 J

100 U

121000

s-o 3 ^J\^v*J.

Reviewer: N. 0
Units: UG/L

FLAG
SF1377

158000 J

5000 U

1580000

4000 U

1000 U

15600

100 U

2590 J

160

973000

u ? r
OUCET — y

COMMENTS



DATA SUMMARY
SOG. No.. SF1368Case Me.: SAS79430/21950

Laboratory: PBSJ
Reviewer: N. OOUCET
Units: UG/L

FLAG________COMMENTS

J ,
Matrix: UATER

FLAG________F LAG________F LAGFLAG
iP^k«s>
LAl̂ r
ALK

COO

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

•

SF1378

167000 J

5000 U

s79000

4000 U

1000 U

12300

100 U

2840 J

100

290000

^l. ; -.-

I

SF1379

184000 J

5000 U

563000

4000 U

1000 U

9530

370

2780 J

100 U

254000

SF1380

67500 J

5000 U

1314000

4000 U

1000 U

15600

100 U

1990 J

100 U

S2SOOO

/

SF1381

179000 J

5860

1690000

4000 U

1000 U

17900

100 U

5310 J

120

1013000
i

/

—^

.

SF1382

152000 J

5000 U

1162000

4000 U

1000 U

18300

710

3030 J

150

701000



DATA SUMMARY
loSOG. No. SF1368Case No.: SAS79430/21950

Laboratory; PBSJ
Reviewer- H. DOUCET
Units: UG/L

FLAG________COMMENTS

Notnx. UATER

F LAC________F LAG________F LAGFLAGEp^LABTU

ALK

CCO

TOS

TSS

NH3

CL

NOX

TOC

TP

S04

•

h> SF13o3

150000 J

7200

1313000

4000 U

1000 U

18300

710

4770 J

160

749000

• \ J7

- I

SF1384

179000 J

5000 U

1340000

4000 U

1000 U

18400

370

5970 J

120

779000

•W

'~/n \

SFISflS

154000 J

5000 U
[

.1290000

4000 U

1000 U

18300

1040

5820 J

170

752000
\ ,

-/r. - • A -

SF1386

190000 J

5000 U

292000

4000 U

1000 U

2000 U

400

5340 J

120

58000

/V

SF1387

112000 J

5000 U

4S4000

4000 U

1000 U

8420

400

2460 J

120

209000

'•/\/"

i" •-.



INORGANIC/ORGANIC COMPLETE SDG FILE (CSF) INVENTORY CHECKLIST
Case 21950 SOG No. SF1368 SOG Nos. To FolloM SAS No. 7943Q Date dec 5/10/94

EPA^? ID. OSSJ

Lab^BPat'.on: ORLANDO, FL

Region- 6 Audit No. 21950/SF1368

Re Submitted CSF? Yes No X

Box No(s)- 1

COMMENTS:

The data oackaqe had no custody seal

Over for additional comments. ,, C\

ORIGINALS

CUSTODY SEALS

1 Present on oackage?

Z Intact uoon receipt?

FORM OC-2

3 NuBbenng seheine accurate''

4 Are enclosed doctinents listed^

5 Are listed documents enclosed^

FOBM OC-1

6 Presenf>

7 Complete?

8 Accurate''

CHAIII-OF-CUSTODT
RECOa)(s)

9 Signed?

10 Dated?

TRAFFIC RHWr(s)
PACKING LIST(S)

1 1 Signed?

1 2 Oared?

AIRBILLS/AIRBILL STICKER

13 Present?

1 4 Signed?

15 Dated?

SAM>L£ TAGS

16 Does DC-1 list tags as being
included?

17 Present?

OTHER DOCUMENTS

18 Complete?

19 Legible?

20 Original?

20a. If "No", does the copy
indicate where original
documents are located?

YES

x

x

x

x

x
x

x

x

x
x

x

x

x

x

x

x
x

x
x

NO

x
x

M/A

Audited

Audited

Audited

?•
Date Re

by /

by

by

cvd by CE

Entered

Reviewed

^/Ao^
''

:AT:

by

bv:

^•-uffiwr
,

Signature

Signature

ESAT

TO BE

Date

HERVIN DOUCET/DATA REVIEWER

Printed Name/Title

COMPLETED BY CEAT

Entered: Date

Printed Mame/TftI

Date

Date

Date

Reviewed:

e

5/24/94



U S.EPA -CLP

COVER PAGE - SAS DATA PACKAGE

Lab Name PBS&J Environmental Laboratories Contract PBSJ-0135

Lab Code PBSJ SAS No 7943-21950

Date 5/5/94

SDG No SF1368

| EPA SAMPLE NUMBER

SF1368
SF1369
SF1370
SF1371
SF1372
SF1373
SF1374
SF1375
SF1376
SF1377
SF1378
SF1379
SF1380
SF1381
SF1382
SF1383
SF1384
SF1385
SF1386

; , SF1387

LAB SAMPLE NUMBER ^^^|

940434306
940433007
940433008
940433009
940433010
940433011
940433002
940433001
940433003
940433004
940433005
940433006
940434303
940434304
940434301
940434302
940434308
940434309

940434305
940434307

I certify that this data package is in compliance with the terms and conditions of the SAS contract, both technically
and for completeness, for other than the conditions detailed above under Comments Release of the data contained
in this data package and in the computer-readable data submitted on floppy diskette (if applicable) has been
authorized by the Laboratory Manager or the Manager's designee, as verified by the following signature

Signature

Dale •'£? /^

Name \^}r ̂  pps^

Title ^A'3 ^10^ M^i

0001



U S EPA-CLP
\\

S-\S DATA SHEET

19
-rr w^-'J - ^

Lab 'same PBS&J Environmental Labs Contract PBSJ-0135 Client ID No SF1368

LabCoae PBSJ SAS\o 7943-21950 SDGNo SF1368

Matrix Grouna Lab Sample I D 940434306

Level Low Date Received 4/25/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

.

i ' 1
< i •

i

RESULT

188000

5000u

928000

4000u

1000u

8340

320

7370

120

521000

UNITS

ug/l

ug/ l

ug/ l

ug/l

ug/l

ug/ l

ug/ l

u g / l
u g / l

u g / l

\oies

Indii-ites that ri-sull was below di.leclion limit ol lest
Di-iection limils ma\ \an o\i.rocen samples lor the same anai\l>. ilu>. lo samole sizi: limiiauons and or mamx problems

FORM I A



U S EPA - CLP
1A

S AS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

^^^-]

Client ID \o SF1369

Lab Code PBSJ

Matrix Surface

Level Low

S A S N o 7943-21950 SDG\o SF1368

Lab Sample I D 940433007

Date Receded 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

r

^ ' ,
].

. 1 ' '
' 1

i '

,

RESULT

84400

5000u

199000

4000u

1000u

8880

350

1000u

160

54000

UNITS

ug/ l

ug/l

ug/ l

ug/l

ug/l

ug/l
ug/ l

ug/ l

ug/ l

ug/ l

Notes

inijii-aies thai result uas belon di-teelion limn ol ti-st
Xti-ction umils mav van nveween samples lor the same anaivie due lo samoi<- •'1/1. limiladons andormainx problems

^ FORM 1 •\



0

Lab Name PBS&J Environmental Labs

U S EPA-CLP
1-\

SAS DATA SHEET

Contract PBSJ-0135

^\Ji ^c-^
/V \

Client ID No SF1370 i ] y

Lab Code PBSJ

Matrix Surrace

Level Low

SASNo 7943-21950 SDGNo SF1368

Lab Sample I D 940433008

Date Received 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

•

'

'

RESULT

158000

5000u

266000

4000u

1000u

6080

630

1660

100

67000

'

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

\otes

I Indicates itui resuil v>ss btlon deleclion limn ot lest.
IXtection iimiu ma\ \ar\ b\elween iamples lor ihe same inaJMe dui: lo sample size limitations and, or matrix problems

FORM 1 -\
,-> n;



Lab Name PBS&J Environmental Labs

U S EPA - CLP
1-\

SASDATASHEET

Contract PBSJ-0135

pJ ̂ ^($.n
fe.f^

Client [D No S F 1 3 7 1 /^

Lab Code PBSJ

Matrix Surrace

Level Lov.

SAS No 7943-21950 SDG\oSF1368

Lab Sample I D 940433009

Date Receded 4/22/94 Dale 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

Votes

i Indicates that ri-sult was below detection limn o[ lesi.
Di-li-ciion limits mav \ar\ b\eroeen simples lor the same .uuivie du>. t

RESULT

80200

5000u

281000

4000u

1000u

9610

390

lOOOu

170

105000

i J - - " <^ ^nii or matrix problem

1 ( '-'" »

UNITS

ug/l

ug/1

ug/l

ug/l

ug/l

ug/l

ug/ l

ug/l

ug/ l

ug/l

IS

, n ,J ^



LI S EPA - CLP
\\

SAS DATASHEET

Lab Name PBS&J Environmental Labs

^^ ^ .-
-f3

Contract PBSJ-0135 Client ID \o SF1372 //^—--'

LabCode PBSJ

VIatriX Surrace

Level Lov'.

S-\S\o 7943-21950 SDG\o SF1368

Lab Sample I D 940433010

Date Received 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

RESULT

80200

5000u

287000

4000u

1000u

10300

300

1090

170

68000

•

LNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Notes

Indicales that result wa5 odow deteclion limit ot test.
Di-teciion limits mav \ar, n\ctween saniples lorlhc same anam>. nui. iii •.ainoii. <!-'>. limitations anAor matrix problttns

FORM I A
' • (



Lab Name PBS&J Environmental Labs

L' S EPA-CLP
\\

S\SDATASHEET

Contract PBSJ-0135

£^ 0 -, ^ -̂ r /?
<^^

Client ID No SF1373

Lab Code PBSJ

Matnx Surface

Level Low

S- \SNo 7943-21950 SDGNo SF1368

Lab Sample 1 D 940433011

DateRecei\ea 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

'

RESULT

92900

5000u

320000

4000u

1000u

12000

2 1 0

1780

170

127000

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Notes

I Indicates that result was below di-lecuon limn ot li-sl
'Xiei-uon limm ma^ \arv h\elue«.n samples lorlhi. same an-uMe aui. 10 ^^mpii. M imiuiiuns ana or mainx problems

;OR\1 \\



Lab Name PBS&J Environmental Labs

U S EPA-CLP
1-\

S -\S DAT -\ SHEET

Contract PBSJ-0135

25
^' --J—^^ i^ ̂  F—^^-

Client ID No SF1374

Lab Code PBSJ

VIatnx Surface

Level Low

S-\SNo 7943-21950 SDGNo SF1368

Lab Sample I D 940433002

Date Received 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

,

-

RESULT

71800

6840

304000

4000u

1000u

3860

130

2890

1 1 0

127000

ffi

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Notes

Indicates thai result nas heloM di-leclion limit ot lest
Uetection limits mav \ar^ b\et\»ecn samples tor the same anaivte au>. to sampli; sizi. limitations and, or matrix problems

FORM 1 -\



U S EPA - CLP
1 A

SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

0 v z- 'n
^ ^ (>11 ^—^f3

Client ID \o SF1375

Lab Code PBSJ

Matnx Surface

Level Lo'v

SAS\o 7943-21950 SDG\o SF1368

Lab Sample I D 940433001

Date Received 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

RESULT

160000

5000u

1633000

4000u

1000u

16000

100u

3430

130

1005000

i

• ,

UNITS

ug/l

ug/ l

ug/l

ug/ l

ug/l

ug/l

ug/l

ug/ l

ug/ l

ug/ l

•

Notes

L • Indicales thai result uas otion deleclion limit ol list
Oi-lecuon limils mav \ an o\ elwcen samples tor ifie sarnt inal\ie dui. lo samole size limiialions and. or matrix problems

FORM 1 -\ . 1 0 0



Lab Name PBS&J Environmental Labs

U S EPA-CLP
1A

S\SDAT-\^HEET

Contract PBSJ-0135

,/- ^,^>

Client ID\o SF1376

Lab Code PBSJ

Matrix Surface

Level Low

S-\SNo 7943-21950 SDGNo SF1368

Lab Sample I D 940433003

Date Received 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

RESULT

71800

8410

273000

4000u

lOOOu

3630

130

3000

100u

1 2 1 0 0 0

i

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Notes

1 Indicates that result v-as oelov, detection limit ot lest.
Di-teclion limits mav van hsenteen samoles lorlhe same timviedui. i i " i ^^ ^nd. or maini problems

' i IRM i \



Lab Name PBS&J Environmental Labs

U S EPA-CLP
\\

SASD-\T-\ SHEET

Contract PBSJ-0135 Client ID\o SF1377

Lab Code PBSJ
(

Matrix Sunace

Level Low

SASNo 7943-21950 SDGNo SF1368

Lab Sample I D 940433004

Date Receded 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

'

RESULT

158000

5000u

1580000

4000u

1000u

15600

100u

2590

160

973000

UNITS

ug/l

ug/ l

ug/ l

ug/ l
ug/ l

ug/ l

ug / l

ug / l

ug/ l

ug/ l

Voles

I Indicates that result was briow deleclion limit ot lest
Detection limits ma\ van b\et\teensamoleslorlhc same an*i\te du>. lo '•^mpiL L umiiaiions and. or mainx proDlems

FORM I \



U S EPA-CLP
\\

S\S DATASHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135 Client ID No SF1378

Lab Code PBSJ

Matrix Surrace

Level Low

SASNo 7943-21950 SDGNo SF1368

Lab Sample I D 940433005

Date Received 4/22/94 ' Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

,

,

•

RESULT

167000

5000u

679000

4000u

lOOOu

12300

100u

2840

100

290000

i

•

UNITS

ug/ l

ug/ l
ug/l

ug/ l

ug/l

ug/l

ug/l

ug/l
ug / l

ug/ l

Voles

I - Indicates lhat result was below detection limn ot test
Detection limits ma'i '. an b\ etuecn samples tor the same analvie due lo '.amolc SIZL limitations and or mainx problems

FORM 1A n1 2



Lab Name PBS&J Environmental Labs

U S EPA-CLP
1A

SAS DATA SHEET

Contract PBSJ-0135

• • 'voO

ciJ> <r̂ U s^'""--^
^^ ^ 1-

ClientID No SF1379

Lab Code PBSJ

Matrix Surface

Level Low

SAS No 7943-21950 SDGNo SF1368

Lab Samole I D 940433006

Date Received 4/22/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

! |

RESULT

184000

5000u

563000

4000u

lOOOu

9530

370

2780

100u

254000

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Votes

I Indicates lhal result was below deleclion limn ol l>.st
'^election limits mav i ,ir\ o\ eroeen sJiinples tor the same anaivie due to sample size limitations and. or matrix problems

FORM I A,
m ^
. i- >-»



U S EPA - CLP
r.<
J-L

' S AS DATA SHEET

Lab \ame PBS&J Environmental Labs Contract PBSJ-0135 Client DD No SF 1380 / ^ ^ )

Lab Code PBSJ

Matrix Grouna

Level Low

SASNo 7943-21950 SDGNo SF1368

Lab Sample I D 940434303

Date Received 4/25/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

'

i
i

Votes

I indicates lhal rcsuil nas btlo<* atlcclion limit ot lest-
3election limits mi» MTk B\erocen samples lor the saineanaiMe due to sample size limiiations indormainx problcnu i'] 1 '

RESULT

67500

5000u

1314000

4000u

1000u

15600

100u

1990

100u

825000

UNITS

ug/l

ug/1

ug/l

ug/l

ug/ l

ug/ l

ug/l

ug/ l

ug / l

ug/ l

FORM 1A



U S EPA-CLP

Lab Name PBS&J Environmental Labs

SAS DATASHEET

Contract PBSJ-0135 Client ID \o SF1381

Lab Code PBSJ

VIatn\ Grouna

Level Low

S D G N o SF'368

Lab Samole I D 940434304

Date Received 4/25/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

/

i

' ,

RESULT

179000

5900

1690000

4000u

lOOOu

17900

100u

5 3 1 0

1 2 0

1013000

\

LNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
ug/l

ug/l

Notes

i Indicates that result was belov. deleclion limn ol lest
OLiedton limils nu\ ^an p\el"ween samples tor thi. 'iame anai\ie du*. to sAmpi*. 'i ^ i

FORM I A

lUiions ^nd. or m;iu'i\ proDii-m-s



33
U S E P A - C L P

\\
S AS DAT A SHEET 7-c7 ,,J<gl( ^ /

Lab Name PBS&J Environmental Labs Contract PBSJ-0135 Client ID No SF1382

Lab Code PBSJ

VIatnx Grouna

Level Lov.

SAS No "943-21950 SDGNo SF1368

Lao Sample I D 940434301

Date Received 4/25/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL
NOX
TOC

TP
S04

' ,

RESULT

152000
5000u

1162000

4000u

1000u

18300
710

3030

150

701000

UNITS

ug/l
ug/l

ug/ l
ug / l

ug / l
ug / l

ug / l
ug / l

u g / l
ug l

\oies

i IndiLaliH lhai result was below detection limit ol li-sl
I election limits mav ^ar\ b\<:t'Ai.cn samples tor thi same anaiMe dui. to samol*. si/t. limitations ana. or matnx problems

FORM I A,
r~\ 1 ''1 ' ")



34

Lab \ame PBS&J Environmental Labs

U S EPA - CLP
\\

S\S DATASHEET

Contract PBSJ-0135
'' '-'"^-'' - / -^i_,

Client I D \ o SF1383

Lab Code PBSJ

Matrix Ground

Level Low

S A S \ o 7943-21950 SDG\o SF1368

Lab Sample I D 940434302

Date Received 4 '25/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

'

-

RESLLT

150000

7200

1313000

4000u

1000u

18300

710

4.770

i 60

749000

LMTS

u g / l
u g / l

u g / l

u g / l

u g / l
u g / l

u g / l

u g / l

u g / l

u g / l

\oies

ndii.ali.s thai ri-sult »as n<.low di-tcction limn ot I-'si.
Oi-leclion limiu mav ^.m. o\ei\teen samples tor Me s-imi. ^naivie IIUL to ».unri>. •,] i. h m i u i i 'n.s Andnr mamx prohlcms

FORM I \
017



35

Lab Name PBS&J Environmental Labs

U S EPA-CLP
l- \

SASDATASHEET

Contract PBSJ-0135

-^ ^^[[ ^ <

Client ID No SF1384

LabCoae PBSJ S - V S N o 7943-21950 SDGNo SF1368

Matrix Grouna

Level Low Date Received

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

Lab Sample I D 940434308

Date 5/5/94

RESULT

179000

5000u

1340000

4000u

1000u

18400

370

5970

120

779000

UNITS

ug/l

ug / l

ug/ l

ug/l

ug/l

ug/ l
ug/l

ug/ l

ug / l

ug/ l

Notes

I Indicates lhat result was oelow detection limn ot test
Oi-li-clion limits ma\ \w\ ovelwecn samples lor the same .umvii. dm- [> ' ' " JI ' ^ ^na or mam'( problems

FORM ' \



U S EPA - CLP
\\

SAS DATASHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135 Client ID \o SF1385

Lab Code PBSJ

Matrix Grouna

Level Low

S-\S\o "943-21950 SDGNo SF1368

Lab Sample I D 940434309

Date Receded 4/25/94 Date 5/5/94

TEST PERFORMED RESULT LNITS

ALK 154000 ug/l

COD 5000u ug/l

TDS 1290000 ug/l

TSS 4000u ug/l

NH3 lOOOu ug/l

CL 18300 ug/l

NOX 10400 ug / l

TOC 5820 ug/l

TP 170 u g / l

S04 752000 ug/l

\oies

Indicates that result u-as tx-low deteclion limit ol lesi
I.Ji.iecIion limils mav \arv b\et\vecn samples tor the same anai\ie due to samDie sizi. limitations and. or mauTt problems

FORM 1 \



3
U S EPA-CLP

Lab Name PBS&J Environmental Labs

Lab Code PBSJ

• ^ . \
SAS DATASHEET

Contract PBSJ-0135 Client FD \'o SF 1386 /^

S A S N o 7943-:1950 SDG\oSF1368

Matrix Grouna Lab Sample I D 940434305

Level Low Date Received 4/25/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

MOX

TOC

TP

S04

I '

'

'

l

RESULT

190000

5000u

292000

4000u

1000u

2000u

400

5340

120

58000

UNITS

ug/l

ug/1

ug / l

ug / l

ug/ l
ug/ l

ug / l

ug / l

u g / l

ug / l

\oics

Indicates thai result uas bdow deiection limn ol len.
'Xteclion limits mav \ir\ tiveroeen samples tor the s-irne anaiMe ilui. l i ' n.' îni or maint problems

rOKM \



Lab Name PBS&J Environmental Laos

U S EPA-CLP
l-\

S AS DAT-V SHEET

Contract PBSJ-0135

o ^Ou

Client ID No SF1387/1=:"

Lab Code PBSJ S A S N o 7943-21950 SDGNo SF1368

•

Matrix G r o u n d Lab Sample I D 940434307

Level Lo\\ Date Received 4/25/94 Date 5/5/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

•

.

.

:

ii , i

'

^

RESULT

112000

5000u

454000

4000u

1000u

8420

400

2460

120

209000

'

LNITS

u g / l

ug/1

u g / l

u g / l

ug / l

u g / l

u g / l

u g / l

u g / l

u g / l

\OICS

indn-alcs lh.)t result nas oelow adection limn ot ICSL
Di-teclion umiu ma\ varv n\et\kcen samples tor the same analvie due lu samole si/i. limitations inaor mamx problerns

FORM 1A qn-1
, I _ 1



_r to"<''.
/ 4^ '« UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

I ̂ S^Z '" REGION 6
,' HOUSTON BRANCH

' °°°' 10625 FALLSTONE RD

HOUSTON TEXAS 77099

MEMORANDUM

Date: 6-2-1994
Subject: Contract Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K . Hill , 6H-MA

I

Site: MOLY CORP________________________

V1 1 '

Case<<: SAS 7943Q22010

SDGjf : SF-1388

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:
( ) Acceptable. No ma^or problems with data package.
( X ) Provisional; use of data requires caution. Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary.
Questions regarding the data review can be addressed to me.
Attachments
cc: R. Flores, Region 6 CLP/TPO

• Regional CLP/TPO (lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )



USEPA REGION VI

'EGlONAL ACCEPTANCE FORM
FOR SPECIAL ANALYTICAL SERVICES

Lab———- S I L V E R SAS No 07943Q-02
Si te^ame M O L Y C O R P I N C

Case No 22010 SDG No SF1388 Data Receipt Date 05/11/94
Est Liquiaated Damages SO 00
SMO Complete Date 05/11/94

Please provide a copy of this comoleted form to the Sample Management O f f i c e ' s SAS IPS Section Leader no later than 06/25/94
Indicate below, by checking the appropriate box, whether the data for th is SDG are accepted or of reducea value or rejected
If the Region is requesting a reduced value or a reject ion, please at tach all aopropnate documentation

Check appropriate box below

I DATA ACCEPTANCE

Data appear acceptable d e data that is not rejected or recommended for reduced value) according to the Region's
inspection process Applicable liquidated damages as outlineo in the laooratory's subcontract are applied as approrpiate

I I REDUCED VALUE

D Data are recommended for a reduced value The Region recomnenas that the value of the data package be reduced by '/.
Attached are a signed memo from the Regional or f ic ia l describing the contractual reasons for reduced value and all related
documents (data review, telephone logs, etc )

I I I E JECTION

Data are recommended for rejection Attached are a signed memo from the Regional Official describing the contractual
reasons for rejection, a l l related documents (aata review, telephone logs, etc ) , and a l l rejected data

COMMENTS

Name of data reviewer /^. '̂i// •V ~^i' ̂ y^ 7'

Organization /^^l". A/^C^/^^V /

Date review complete /"— ^2 — 9 ̂



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VI

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. SAS79430/22010 SITE MOLY CORP
LABORATORY SILVER NO. OF SAMPLES/
CONTRACT # SAS79430 MATRIX 6/WATER
SDG ^ SF1388 REVIEWER (IF NOT ESD) ESAT
SOW # WOP 6/ 9 3 & SAS79430 REVIEWER'S NAME Mervin Doucet
ACCT 4 4TFAJNA2 SF ^.-TFAUZZ COMPLETION DATE 6/1/94

SAMPLE N O . : SF1388, SF1389, SF1390, SF1391, SF1392, SF1393

DATA ASSESSMENT SUMMARY

COLORI-' GRAVI-2 TITRI-3 NH3 S04 AC4
METRIC METRIC METRIC

1. HOLDING TIMES 0
2 . CALIBRATIONS X
3 . BLANKS X
4. LCS 0
5. DUPLICATE ANALYSIS 0
6 . MATRIX SPIKE 0
7. SAMPLE VERIFICATION X
8. OTHER QC 0
9 . OVERALL ASSESSMENT X

0 0 0 0 0
0 X X X 0

J<- -X- -J<_ -x_ -o.
_0_ 0 0 0 0
0 0 0 0 0
i/A o o o o

X X X X X
0 0 0 0 0
X X X X X

0 = Data had no problems/or qualified due to minor problems.
M = Data qualified due to ma^or problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A = Not applicable

ACTION ITEMS: The laboratory did not analyze CRDL standards and
did not perform ICVs, ICBs, CCVs, and CCBs prior to the sample
analysis run for COD, chloride, total phosphorus, ammonia, sulfate,
and alkalinity.

;AREAS OF CONCERN: A field blank was above the detection limit.
NOTES: 'Colonmetnc: total phosphorus, chemical oxygen demand

Gravimetric: total dissolved solids, total suspended
' solids i

^itrimetric: alkalinity; chloride '
'*AC (Automated Spectrophotometnc): total organic carbon,

nitrate + nitrite



MANTECH ENVIRONMENTAL TECHNOLOGY, INC.
E8AT REGION VI

C/o U . S . ENVIRONMENTAL PROTECTION AGENCY
10625 F^LSTONE ROAD
HOUSTON, TEXAS 77099

MEMORANDUM

Date: June 1, 1994

To: Melvin Ritter, ESAT RPO, Region VI
M? SS^^From: Bill Blanton, ESAT ETM, Region VI

Subject: CLP Data Review
WUD ^: 6-4470

Attached is the data review summary for Case# SAS7943Q/22010
SDG # SF1388
Site MOLY CORP

COMMENTS:
1. The data package is technically provisional.
2. The laboratory did not perform ICVs, ICBs, CCVs, and CCBs

prior to the sample analysis run for five parameters (SAS
7943Q, page E-18 to E-20)

3. The laboratory did not analyze CRDL standards for six
parameters (SAS 7943Q, page E - 1 9 ) .

4. Three total suspended solids results were qualified as
undetected due to the field blank TSS result.

5. The reviewer found 13 reporting errors.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 8A879430/22010 8DG SP1388 Site HOLY CORP Lab SILVER

COMMENTS: Six water samples were analyzed at low concentrations
for water quality parameters. According to the Packing
List/Chain of Custody, sample SF1388 was identified as the QC
sample, and samples SF1389 and SF1390 are field duplicates.
Sample SF1393 was identified as the field blank. The laboratory
met the contractual 14-day turnaround time requirement. The
laboratory did not analyze CRDL standards and did not perform
ICVs, ICBs, CCVs, and CCBs prior to the sample analysis run for
COD, chloride, total phosphorus, ammonia, sulfate, and
alkalinity.
The data package is provisional due to problems with the field
blank. The effect of this deficiency on the sample results is
discussed below. All other QC requirements were met.

\

An Evidence Audit was conducted for the Complete Sample Delivery
File ( C S F ) , and the Evidence Inventory Checklist is attached to
this report.
1. Holding Times

All holding time requirements were met.
2. Calibrations

The laboratory did not analyze CRDL standards and did not
perform ICVs, CCBs, CCVs, and CCBs prior to the sample
analysis run for COD, chloride, total phosphorus, ammonia,
sulfate, and alkalinity. The laboratory obtained acceptable
recoveries with the laboratory control sample after
standardization. In the opinion of the reviewer, the data was
not significantly affected by these contract violations
because all other QC criteria were met.

3. Blanks
Field Blank
The sampler identified sample SF1393 as the field blank.Total susoenderi <?nl-i^e cmcc^ ^^^..i*-~ .c-- ----< ------



INORGANIC QA REVIEW
CONTINUATION PAGE

Case SAS79430/22010 SDG SF1388 Site HOLY 'CORP Lab SILVER

5. Duplicate Analysis
All duplicate results met quality control criteria.

6 . Matrix Spike
All matrix spike recoveries were acceptable.

7. Sample Verification
The laboratory did not perform the ammonia analytical spike.
The laboratory performed a sulfate CCB before the CCV.
The chloride result for sample SF1388 on Form 1 should be
16,200 ug/L, not 16,000 ug/L.
The total dissolved solids result for sample SF1391 on Form 1
should be 1,330,000 ug/L, not 13,300 ug/L.

i

The laboratory did not report the following items.
The alkalinity sample and spiked sample results on Form
5 .

The IDL analysis date on Form 9 .
One preparation and two continuing calibration blanks for
chloride on Form 4 .
The ICB and CCBs for nitrate on Form 4.
The total organic carbon CRDL standard result on Form 3 .

/•

The total phosphorus CCVs on Forms 2 and CCBs on Forms 4.
The chemical oxygen demand CCV on Form 2 .
The total dissolved solids and total suspended solids
duplicate results on Form 7.
The ammonia CCBs on Form 4.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 8A879430/22010 8DG 8F1388 8it9 MOLY CORP Lab SILVER

8. Other QC
Field Duplicates
The sampler identified samples SF1389 and SF1390 as field
duplicates. In the opinion of the data reviewer, there was no
significant difference between field duplicate results.

9. Overall Assessment
The data package is provisional for the following reasons.

Three TSS sample results were undetected because the
reported results were less than five times the amount in
the field blank.



MEMORANDUM

TO:
Subject:

M. Ritter
SAS7943Q SDG 8F1388
Laboratory Resubmissions

U)
From: w. E. Blanton
Date: June l, 1994

Copies: M. El Feky
ICF File
File

Ret: MEM981
WUD No. 6-4470
1-1307

Attached is a resubmission request of issues needing
clarification for SAS case SAS7943Q SDG SF1388. The samples in
this case were analyzed by:

SVL Analytical, Inc.
One Government Gulch
Kellogg, ID 83837
Attention: Melba Bencich

The laboratory resubmissions should be submitted to:
Ms. Christy Macdowell
ManTech Environmental Technology, Inc.
c/o US EPA
10625 Fallstone Rd.
Houston, TX 77099

Ms. Macdowell will then distribute the laboratory resubmission to
the appropriate data reviewer who will prepare the resubmission
report for this case.



Page 1 of 2
In Reference to Case

SAS N o . : SAS7943Q
SDG N o . : SF1388
Laboratory: SILVER

In reference to data for the following sample numbers:
SF1388, SF1389, SF1390, SF1391, SF1392, SF1393

Summary of Questions/Issues Discussed:
1. ICVs, ICBs, CCVs, and CCBs were not performed prior to the

sample analysis run for COD, chloride, total phosphorus,
ammonia, and sulfate (SAS 7943Q, page E-18' to E-20). Please
explain this contract violation.

2. CRDL standards were not analyzed for ammonia, alkalinity,
chloride, sulfate, COD, and total phosphorus (SAS 7943Q, page
E - 1 9 ) . Please explain this contract violation.

3 . The analytical spike was not performed for ammonia. Please
explain why the analytical spike was not performed.

4. The first sulfate CCB was performed before the CCV (SAS
7943Q, page E-20). Please explain the reason that the CCB
was performed before the CCV.

5. The alkalinity sample and spiked sample results were not
reported on Form 5. Please report these results on Form 5
and resubmit.

6 . The IDL analysis date was not reported on Form 9 . Please
report the IDL analysis date on Form 9 and resubmit.

7. One preparation and two continuing calibration blank
concentrations were not reported for chloride on Form 4.
Please report these concentrations on Form 4 and resubmit.

8. The chloride result for sample SF1388 should be 16,200 ug/L,
not 16,000 ug/L (page 4 2 ) . Please correct Form 1 (page 2)
and resubmit. i

9 . The nitrate ICB and CCBs were not reported on Form 4. Please
report the nitrate ICB and CCBs on Form 4 and resubmit.

10. The TOC CRDL standard result was not reported on a Form 3.
Please report the TOC CRDL and submit the Form 3 with a
proper page number.



•J

Page 2 of 2
In Reference to Case

SAS N o . : SAS7943Q
SDG N O . : SF1388
Laboratory: SILVER

11. The total phosphorus CCVs and CCBs were not reported on Forms
2 and 4. Please report the total phosphorus CCVs and CCBs on
Forms 2 and 4 , and resubmit.

v

12. The COD CCV was not reported on Form 2. Please report the
COD CCV on Form 2 and resubmit.

13. The TSS and TDS duplicate results were not reported on Form
7. Please report the TSS and TDS duplicate results on Form 7
and resubmit.

14. The total dissolved solids result for sample SF1391 should be
1,330,000 ug/L, not 13,300 ug/L (page 3 4 ) . Please correct
Form 1 (page 5) and resubmit.

15. The ammonia CCBs were not reported on Form 4. Please report
the ammonia CCBs on Form 4 and resubmit.



DATA SUMMARY
SOG. No . SF1388Case No. SAS7943Q/22010

laboratory: SILVER
.Review M. DOUCET
Units- UG/L

FLAG_________CO»WENTS_

Matr ix - UATER

FLAG________FLAG ________FLAG,FLAG
EPA TR <(=>
LAB^ft

ALK

NH3

TOC

COO

CL

NOX

TP

TDS

TSS

S04

•

SF1388

131000

1000 U

1390

5000 U

16200

340

100 U

1280000

3800 UC

740000

, * "'<-

SF1389

103000

1000 U

1000 U

5000 U

6140

260

100 U

288000

100 U

72000

^ro<.\

^

SF1390

104000

1000 U

1000 U'

5000 U

6140

280

100 U

277000

100 U

84000

,•5--

SF1391f

134000

1000 U

2280

6600

15200

330

100 U

1330000

3400 UC

818000

^ 1 "C

1

SF1392

162000

1000 U

2150

5000 U

23500

360

100 U

81400

600 UC

384000

^

-^

•



Case NO . SASW3Q/22010
Laboratory SILVEa

FLAG

DATA SUMMARY
SOG. No.. SF1388 Reviewer: M. OOUCET
Matnx UATER Units: UG/L -'

FLAG_________FLAG________FLAG_________FLAG_________COMMENTS
EPA
LAB

ALK

NH3

TOC

COO

CL

NOX

TP

TDS

TSS

S04

SF1393

2000 U

1000 U

1000 U

5000 U

2000 U

100 U

100 U

10000 U

800

3400



INORGANIC/ORGANIC COMPLETE SDG FILE (CSF) INVENTORY CHECKLISF
Case 22010 SOG No. SF1388 SOG Nos. To Follow SAS No. Date Rec 5/11/94

EP* lab 10 - SILVER

LabJ^tlon: KELLOGG, ID
V ———————————————————————————————

Region: 6 Audit No • 22010/SF1388

Re Submitted CSF-» Yes Mo X

Box Mots). 1

COMMENTS.

The Blank (Form 4) oaqes and Solids raw data cages were
incorrectly numbered on Form DC-2 The data reviewer corrected
these oaqe numbers on Form DC-2

Ammonia raw data cages were not listed on Form DC-2 The data
reviewer corrected the Form OC-2

•

-•

1

ORIGINALS

CUSTODY SEALS

1 Present on oackage7

2. Intact uoon receipt''

FORM OC-2

3 cumbering scheme accurate?
(

4 'Are enclosed documents listed?

5 Are listed documents enclosed?

FORM OC-1

6. Present7

7 Complete-'

8 Accurate''

CHAIN-Of-CUSTOOT
RECORO(S)

9 Signed?

10 Dated-'

TRAFFIC REPORT(s)
PACKI11S LIST(S)

1 1 Signed?

1 2 Dated-'

AIRBILLS/AIRBILL STICKER

13 Present-'

14 Signed7

15 Dated''

SAM>LE TAGS

16 Does DC-1 list tags as being
included?

17 Presenf

OTHER DOCUKNTS

18. Complete''

19 Legible'

20 Original?

20a. If "No", does the copy
indicate where original

YES

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

NO

X

X

</A

X

Audited by: fV

Audited by;

Audited by:

Date Recvd by CE

Entered

Reviewed

*̂M SLW^T

Signature

:AT:

bv:

bv;

Signature

ESAT

TO BE

Date

MERVIN DOUCET/DATA REVIEWER

i

Printed Name/Title

COMPLETED BY CEAT

Entered Date Revi

Printed Name/Title

Date

Date

Date

ewed:

5/28/94

DC-2



U S ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM

Water Quahry paramelcis
COVER PAGE - WATER QUALITY ANALYSES DATA PACKAGE

Lab Name SVL A N A L Y T I C A L , I N C Contract 6 8 - D 9 - 0 1 3 5

Lab Code: S I L V E R

22010

SAS No

SDG No

79430-02

Case No

SOW No NA

S F 1 3 8 8

EPA Sample No

^^se
SFl38^J>
&F1SS8S
^f-l^
^f- IW
^ ^ 1 ^ 1
<5f-\b^
^Pl^>t}3

L^b Sample ID

\l) LiOSSQ &

^ l^os S3

Comments:

I ccrufy that llus data package is in compiiance uith the terms and conditions of the contract,
both technically and for completeness, excluding the conditions detailed above Release of
the data contained n th-s h2rd;o?> data package has b&<.a authorized by ihe Laboratory
Manager or the Manager's desimee, as.venncd by the following signature

Signature Name- M E L 3 A 3 E N C I C H

Tide: DOCUMENT CONTROL OFFICER

AQ? COVER PAGE 6/93



L S E\^ RO'sMESTU PROTECT O N - \ G £ \ C ;
LOSTRACT LABORATORY PROGRAM

;n.r Qinln_> Para" ; •• s

V* -\TER QL. ALlTY AN AL-r SES DATA SHEET

E 3 ^ ^\\\?LE ^ 0

Lao S'ame SVL A N A L Y T I C A L , I \C
L-= C:-i S I L v £ R____________

C-i '>o 2 2 0 1 0

S-^S \r> 79430-1
SDC \\-' SF1388

6 8 - D 9 - 0 1 3 5

79430-02

Lab Sarpli iD

Date Rtcsi'.ea

.2L-3.

04 /27 /94

PAR-AMETER
^lkalm.,t>'
Ammonia , \ tTOgea
Carbon, Total Organic
Chemical Ox\ gen Demand | Seoff
CaJondc
Nitrate - Nitrits
Phosphorus, All Forms
Solids, Total Dissolved
Solids, Total Suspended i 3^00.
Sulfale

CONCE\TR.ATION Qig/L)
f^/600

16*0
/3^

t ' <eoa<3
3^.
/oo

I^SocwO

'J^oe>oo.

c

u.
u 1

1

u

Q
IT

1̂

\I

f
^
d!
T

<L
0
<5»

FORM

Co;



L S ESVIROS ' IESTAL PROTECT ON AG£\C i
CONTRACT LABORATORY PROGRAM

'> 3;cr Qinlir\ Para" ; •• s

^ ALTER QUALITY ANALYSES DATA SHEET '5F(3<T?
Lab Name

Lab Code

C-Si .\J

S^S\'o

SDG \'o

S V L A N A L Y T I C A L , I N C

S I L V E R

22010

79430-02

SF1388

Contract 6 8 - D 9 - 0 1 3 5

Lab Sample ID

Dale Rscsi \ed

Fh' _ _ _ 7 . ^

04/27 /94

PAX.AMETER [cONCENTR-ATION Gig/L)
AlLalm.ty 1 /<5Jooo.
Anmioma, Nitrcgsa ( ^9o0
Carbon, Total Oreamc | / o»6 ,
Chemical Ox\gca Dsaaad | £~oo0
Chlonde | <o/i/<9.
Nitraic + NiLnis | ^bff
Phospbonis, A.11 Fcrcis | /QQ .
Soljds, Total Dlssol^sd | ^SSooO'
Solids, Total Sus-xzdtd 1 /^
S"lt^ | 7^^o.

C

U.
U
(-< 1

1

u

u
1

Q
IT

\f

\AC.

\6,

\\

Ac.
c.

T

<L

4

Co;

V.Q? FORM



L S E\ViROVlE\ 'T^L PROTECT. ON \GE\C i
CONTACT LABORATORY PROGRAM

•> 3;i.r Qinlih. F'ira'- ;';'; , E 3 ^ ? \ \ ' P L E ^3

^Fi3^W A T E R QUALITY ANALYSES DATA SHEET

Lab N'arac S V L A N ^ L Y T I C A L , I ^C .

L^bCo^ SILVER____________

C-^ \o 22010______________

^S N'o 79430-02___________

SDG \'o SF1388

Cootract 6 8 - D 9 - 0 1 3 5

Lab Sample ID

Dale Recer ed

pK ^

04/27 /94

' PARAMETER
Alkaliairy
Acuaoma, \iu'ogea
Carbon, Total Orgaruc
Cbsnucal Ox\gen Demaad
ChJonde
Nitrate + Nitnts
Phospbonis, All Forms
Solids, Total Dissolved
Solids, Total Susoesded
Sulfate

CONCEVTR.ATION ^g/L)

/o'/CtfO.
/0<»<9.
/OBO.

^A9^.
C,/^.

^^0
/<?^-

J'7'7<5<TO.
160-

^^600

C

^
Ll
(J

u

Q M
7-
r'

^•c
^
T
^

<?-
^
4

FORM 6 •̂



U S £ 'sVlXO.SME\T-\L PROTECT ON A G E S C ;
CONTACT LABORATORY PROGRAM

'•^ 3!i:r QJil'r\ Firar "{ s

\V^TER QUALITY ANALYSES DATA SHEET Si-\^\
La 3 N'ame

L-= CoLic

C-^ \J

S ^ S Vo

S^G No

S V L

S I L V

2 2 0 1 0

79^30-02

SF1388

A N A L Y T I C A L , I S C

ER

Contraci 6 8 - D 9 - 0 1 3 5
Lab Saa-.pic tD

Date Recti'-ed

rh' __7.6»
04/27 /94

PARAMETER
\lLalia.ty
Amsoiua, \itrcg;n
Carbon, Total Organic
Cbcaucal Ox>gen Dessand
Chlonds
Nitrate + NiLnts
Phosphorus. All Forris
Solids, Total Dissol\cd
Solids, Total Su50«=d&d
Sulfzts

CONCENTRATION Qig/Z)
/3fd><»0.
/<9<»0.

a^^
^6?o<9.
/^flo.
35^.

/<?<?.
/53o0.
3^00

'81ZOOO.

c

^

d

Q M
T
?0

/t<-
(L

T
fr<1-
^
^
^»

FORM

Cc:



S ENVIRONMENTAL PROTECT ON AGENC i
CONTACT LABORATORY PROGRAM

' • a s c r Qinlirv Para- ;';'s

WATER QUALITY A N A L Y S E S DATA SHEET

E P A ? \ \ ; P L £ NO

5^(3^
Lao Name

L2= Code

C-,t No

SASN'c .

SDC N'o

S V L A N A L Y T I C A L ,
S I L V E R

22010

79430-02
SF1388

IS 'C .

•

Contract 6 8 - D 9 - 0 1 3 5
Lab Sas-.ple ID

Dale Rece ived

FK ?.?
04/27 /94

PAX.AMSTER
Alkalm.ty
Ammonia , .Nilrogsa
Carboa, Total Organic
Chemical Or.gea Demaad
ChJonde
Nitrate + Nitnts
Phosphorus, All Forms
Solids, Total Dissol\ed
Solids, Total SusDended
Sulfats

CO.NCENTR-ATION (^g/L)
f(f S661^.
//)00.

^120
£0^0-
S3£»0.
.S&O
100.
^fidon

(ae<3
•9fi/c»C

C \ Q
l

n i
1

H. 1
1
1

U 1
!
i
i

M

T
T'
^

<L
r

/̂»
d
<s i[Sulfats

FORM I 6 oi



U S ENVIRONMENTAL PROTEC^ON \Gi\C i
CONTRACT LABORATORY PROGRAM

^ 3;cr Quili?}' ?2!J- ••'{ s

WVTER QUALITY ANALYSES DATA SHEET ^1393
Lab Name SVL AN ̂ LYTI CAL , I NC .

L^Code S I L V E R

C-.i \0

SAS\ 'o

SDG \'o SF1388

2 2 0 1 0

79430-02

Conlracf 6 8 - D 9 - 0 1 3 5

Lab SaCT-.ple ID

Dale Received

?" s.s
04 /27 /94

P^R.AMETER
^Ikalaity
Ammoma, Nitrogsa
Carbon, ToLal Organic
Chemical Ox> gen Demand
Chlonde
Nitrate + Nitrils
Phospborus, ^11 Forms
Solids, Total Dissol\ed
Solids, Total Suspended
Sulfate

CO.\'CE\TR.\TION (^g/L)

-?/»A/5 .

(t>»».

/ C O O .

S6QQ.

^OtfO '

166.

too.
laoao
^0

SfCO.

C i Q

^ 1

UL i

U 1
U. \
U 1
a 1
n i
U !

'

\I
T
}

ft^
a.

T
^C,
C.
^
^

l

FORM



5[
L' S £ \ V 1 R O \ M £ \ T A L PROTECTION AGE\CY

CONTR-ACT L A 3 0 R A T O R Y PROCR.AM
Waler Qual'ry p.irametc.rs

INITIAL AND CONTINLI\G CALIBRATION VERIFICATION

Lab N'aroe SVL ANALYTICAL, INC.

Lab Code SILVER___________

Case \'o 2 2 0 1 0

CcsUacl.

SAS No

o8-D9-0135

7943Q-02

SDG No SF1388

Concentration Lruts = ^g.L

PARAMETER

Alkalinity
Ammonia, Nitrogen
Carbon, Total Organic
Chemical Oxygen Demand
ChJonde
Nitrate T Niuitfi j
Phosphorus, All Forms
Sulfalc

W
A
V
E

INITIAL CALIBR.AFON
SOURCE

LSED

fr^ 1 WOO.
1

1 iSao.
\
1

TRUE FOUND
1

3,1*00. i?^

j

IS^. |/^
1

fcR.
(1 )

CONTLNLLNG CALIBRATION
SOURCE

USED

~tv wv

TRL-E

s. <»<"?.
/oe»e.

S.060.

£060.

FOUND

1^.
/0(AO.

-»^<9.

•/?3tf.

7cR
(1)

^fe
/o /

/oi \^o. (^ Lie
)

^

FOUND

/^^ l9^ ^
fofkO ^ ̂ c,

^67. ̂  \

fcR
( 1 )

\^

1^
!̂

!̂

M

(1) Coa^-ol Limits: 8 5 - 1 1 5 %

Comments

FORM II 6 9 3



^fc°ST-%
f ^^ \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

I SSK ^ REGION 6
V "̂*"̂ ? HOUSTON BRANCH
^tpRo^ 10625FALLSTONERD

HOUSTON, TEXAS 77099

MEMORANDUM

Date: 7-21-1994

Subject: Contract Laboratory Program Data RevieteL^;

From: Melvin L. Ritter, ESAT RPO, 6E-HO [\\ \\ \'^
\]\\^'

To: K. Hill , 6H-MA

Site: MOLY CORP

Caseji': 21950

SDG#: MFT-923

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.

The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.

The data package was found to be:^
( ) Acceptable. No ma^or problems with data package.

( X ) Provisional; use of data requires caution. Problems are
noted in Review Summary. Data is acceptable for Regional use.

( ) Unacceptable; Some or all of data should not be used.
Problems are noted in the Review Summary.

Questions regarding the data review can be addressed to me.

Attachments

cc: R. Flores, Region 6 CLP/TPO
• M. ElFeky, Region 6 Data Coordinator

Regional CLP/TPO (lab out of Region 6)
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

<^> RacyctodfTtecyclabto
/"><\ Prtn»<l»>tthSoy<^nofti*onp^)Bfthai



JSEPA REGION VI

INORGANIC REGIONAL ACCEPTANCE/REJECTION/REDUCED VALUE RECOMMENDATION FORM

-^B CODE E'S C^SE '10 ;:1°50 SDG NO MFT023

SITE NAME MOLYCORP NUMBER OF SAMPLES 22

• FORM DUE D A T E •

« Ob/Z?/0 ' *

44«t t») ( t f t f * f ( * *«**»*

< SDG M A I L D - r E •
* Ob/OS/0 ' *

PART I DATA -CCEPTANCE OR REJECTION

INSTRUCTIONS E'A REGIONS 1UST ACCEPT OR SE-ECT O..TA WITHIN :0 D A / S IF D A T A ARE BEING REJECTED, THIS FCPn

MUST BE ACCOMPANIED BY I ^ SIGNED MEMO ^OM T-HE REGIONAL OFFICIAL DESCRIBING THE CONTRACTUAL REASONS FCR

REJECTION ATTACH ^LL RELATED DOCUMENTS ( D A T - PEVIEriS,TELEPHONE LOGS, ETC 1 , 2 ) ALL REJECTED DATA

A FULL DATA ,-CCEPTANCE OR REJECTION

CHECK ONE OF THE FOLLOWING IF /QU FJL^ / -CCE^ OR FULLf REJECT -LL SAMPLES IN THIS SDG

J ^ - C C E P T ALL ____ REJECT ALL

B REJECTION OF ALL SAMPLES FOR A PARTICJL^R FRACTION

CHECK ONE OF THE ALLOWING IF /OU FULL/ REJECT ALL S-MPLES IN A PARTICULAR FRACTION IN THIS SOG

REJECT ALL ____ lET-LS ___ -^NIDE

C REJECTION A T THE G~MPLE AND FRAC^ONAL LEVEL

CHECK THE FOLLOWING i"0 REJECT SAMPLE; -T THE .^MPLE/FR-CTIONAL LEVEL AND COMPLETE THE REVERSE: SIDE

OF THIS FORM

P A R T I A L MCCE'T-'iC; ~ND °E-iECTION 3/ SAMPLE/FRACTION

PART II REDUCED V^LUE

INSTRUCTIONS BEGION RECOMMENDS REDUCED VALJE ~ND DETAINS THE D A T A FOR A REDUCED VALUE TO BE PROCESSED THI:

FORM MUST BE ACCSt-PANIED 3 C A SIGNED MEMO ^'CM THE ^EGlONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE

THE DOLLAR AMOUNT FOR REDUCED V A L U E , xND ~ W R I T T E N ^USTIFIC-TION • N A R R A T I V E ) OF HOW SAMPLE WORTH WAS

DETERMINED FOR E~CH AFFEC-5D SAMPLE ^ T T A C - 1 -LL ^EL^TED DOCUMENTS ( D A T A REVIEWS, TELEPHONE LOGS ETC )

CHECK ONE OF THE FOLLOWING

^ -<0 REDUCES VALUE ____ 'EDUCED VALUE i COMPLETE REVERSE SIDE)

IDENTIFY THE SAMPLES/FRACTIONS THAT ARE RECOMMENDED "^R REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM

»»»»»»»»«»»»••• •*»<*i» »«»»•»•«<»»» THIS FORM CANNOT BE "ROCEESSED WITHOUT A SIGNATURE «»»<

x

NAME OF REGIONAL OFFICIAL '/^ ̂ U^ £-1 /-^"'Al1/

^ -^ \-^/ / | i ^-/

» SIGNATURE ________________X ~'(' /. ^-l!_________l!___________ ' DATE V^ 7 y -^^-/ " r i ' i /
C. - y i l

» SEND THIS FORM TO SAMPLE MANAGEMENT OFFICEi
x SAMPLE SCHEDULING S REPORTING SECTION

x ̂  300 NORTH LEE STREET, ALEXANDRIA, VA ;231<»

•
»»»x»x»»»»»» »•••*«»•»»»«««*•»»«»•»'< »»•»»««••»•»»»»»*»»»»»»»•»•»»•»»»•»»»»»»»»»»»«»)»»»»»»»•»••»»»»»»*»»»

K »»« H >»»•••»•»»«««« »»«*'»»11«»»«»»»M»««»MH»

» SEE LIST OF SAMPLES ON REVERSE SIDE »
<»»«*»»»»»»»«»»«i>»»»»«»»»»»»»»»»»»»»<t»«»»



LAS CODE ETS CASE NO Z1950 SDG NO . MFT923

^^RT III PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE

ENTER A "X" IN THE BLOCK TO THE RIGHT OF THE "V" FOR THE FRACTION RECOMMENDED FOR REJECTION

ENTER A "D" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REDUCED VALUE

I FRACTIONS ANALYZED

SAMPLE I METALS I CYANIDE

LCSS I Y I I I

MFT923 I Y I I I

MFT92<» I Y I | I

MFT92S I Y I I I

MFT926 I Y I I I

MFT927 I Y I 1 I

MFT927D I Y I 1 I

MFT927S I Y I I I

^^ MFT928 I Y I I I

MFT929 I Y I I I

MFT930 I Y I I I

MFT931 I Y I I I

MFT932 1 Y I I I

MFT93<< I Y I 1 I

MFT935 I Y I I I

MFT936 I Y I I I

MFT937 I Y I I I

MFT938 I Y I I I

MFT939 I Y I I I

MFT9<«0 I Y I I I

MFT9<»1 I Y I I I

Y I



ESAT REGION VI
C/0 U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

DATE: July 2 0 , 1994

TO: Melvin Ritter, ESAT RPO, Region VI
^̂ >̂Ĵ JĈFROM: Bill Blanton, ESAT ETM, Region 71

SUBJECT: CLP Data Review
REF: WUD # 6-4566

Attached is the data review summary for Case #21950
SDG #MFT923
Site MOLY CORP

COMMENTS:

1. The data package is technically provisional.
2. There were no contractual violations noted by CCS or the

hardcopy data review.
3 . The matrix spike recoveries for selenium and zinc were

outside the QC limits.
4. Some FAA analytical spike recoveries failed to meet QC

criteria.
5. The laboratory made one reporting error.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD'
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. 21950
LABORATORY ETS
CONTRACT # 68-D2-0048
SDG 4 MFT923
SOW# ILM02.0
ACCT s? 4TFAJNA1 SF ^ TFAUZZ

SITE MOLY CORP
NO. OF SAMPLES/
MATRIX 19 soil
REVIEWER ( C F NOT ESD) ESAT
REVIEWER'S NAME Linda Hoffman
COMPLETION DATE July 20. 1994

SAMPLE NO.: MF-T923, MF-T924, MF-T925, MF-T926, MF-T927, MF-
T928, MF-T929, MF-T930, MF-T931, MF-T932, MF-T934, MF-T935, MF-
T936, MF-T937, MF-T938, MF-T939, MF-T940, MF-T941, MF-T942

DATA ASSESSMENT SUMMARY

ICP AA HG

1. HOLDING TIMES
2. CALIBRATIONS
3. BLANKS
4. MATRIX SPIKES
5. DUPLICATE ANALYSIS
6 . ICP QC
7. FAA QC
8. LCS
9 . SAMPLE VERIFICATION

10. OTHER QC
11. OVERALL ASSESSMENT

0 = Data had no problems/or qualified due to minor problems,
M = Data qualified due to ina^or problems.
Z = Data unacceptable. , •,
X = Problems, but do not affect data.
N/A= Not applicable ' '

ACTION ITEMS:

AREAS OF CONCERN: Matrix spike recoveries and FAA analytical
spike recoveries were outside the QC criteria.

NOTABLE PERFORMANCE:



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 21950 SDG MFT923 Site MOLY CORP Lab ETS

COMMENTS: Nineteen soil samples were analyzed at low
concentrations for total metals. Samples MF-T926 and MF-T927
were indicated as field duplicates, and sample MF-T927 was
designated as the QC sample. The laboratory met the required
data package turnaround time.
The data package is technically provisional due to problems with
matrix spike recoveries and FAA QC. This report documents only
the QC requirements that weren't met and those factors affecting
the technical usability"of the results.
An Evidence Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.

1. Holding Tines
All holding time criteria were met.

2. Calibrations
All calibrations were acceptable.

3. Blanks
Arsenic and selenium were reported in the calibration blanks.
The samples that were affected by blanl< concentrations were
below the CRDL, and the qualifications are listed in the Data
Summary Table.

4. Pre-digestion/Pre-distillation Matrix Spike Recovery
The samples listed below are estimated because matrix spike
recoveries were outside QC criteria. Physical or chemical
interferences are suspected in the sample matrix.

All selenium results because of a low matrix spike
recovery.
All zinc results because of a high matrix spike recovery,

5. Duplicate Analysis
All duplicate results met QC criteria.



INORGANIC QA 'REVIEW
CONTINUATION PAGE

Case 21950 8DG MFT923 Site MOLY CORP Lab ET8

6 . ICP Quality Control
The serial dilution differences and the ICS results had
acceptable results.

7. Furnace Atonic Absorption Quality Control
FAA Analytical Spike Recovery
Selenium results except samples MF-T930, MF-T931, MF-T937, and
MF-T940, and the thallium results for samples MF-T934 and MF-
T938 are estimated because analytical spike recoveries were
outside the QC limits. Physical or chemical interference is
possible.
Method of Standard Addition
MSA results were acceptable.

8. Laboratory Control Sample
The LCS results were acceptable.

9 . Sample Verification
On Form 14 (page 7 5 ) , the laboratory X ' d sample MF-T942A
twice, instead of putting an X only for the rerun result.

10. Other QC
Field Duplicates
Field duplicate results were acceptable.

11. Overall'Assessment
The data package is provisional for the following reasons.

i

All selenium and zinc results were estimated because
matrix spike recoveries were outside QC limits.
Fifteen selenium and two thallium results were estimated
because FAA analytical spike recoveries failed to meet
QC criteria.



In Reference to
Case 21950/SDG MFT923
Page l of 1 page

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

FAX Record Log

Date of FAX: July' 20. 1994

Laboratory Name: ETS
Lab Contact: Susanne Deeqan
Region: 6,

Regional Contact: Linda Hoffman (ESAT)
FAX Initiated by: Region

/

In reference to data for the following sample number:
MF-T942
Summary of Questions/Issues:
On Form 14 (page 7 5 ) , sample MF-T942A was X ' d for the initial and
the rerun result, although the rerun result was reported. Please
correct Form 14 and resubmit.

The EPA expects the laboratory to look into items and submit data
within fourteen days to Christy Macdowell, U . S . EPA, 10625
Fallstone Road, Houston TX 77099.

7-20-94
/Signature '/, //'

c ^ /
Date

11399

Distribution: ( 1 ) Lab Copy, ( 2 ) Region Copy, ( 3 ) SMO Copy



Ma^^ch Environmental Technology
ESW Region 6

c/o US EPA 10625 Fallstone Rd, Houston, TX 77099 TEL:(713) 983-2125

FACSIMILE COVER SHEET

Please deliver the following pages to:

Name Susanne Deecran

Firm ETS

City Roanoke State VA

Telephone 703-265-0004 Ext. _______

Fax Telephone No. 703-563-4866 Ext. _

Sender:

Mfl&3 Linda Hoffman ESAT

Date 7-20-94 Tine __

Total Number of pages including this Cover Sheet 2
If you do not receive all the pages or if any pages are unclear,
please call: (713) 983-2125
MESSAGES:

Fax Model No. Panafax UF-620 Fax No. (713) 983-2248



DATA QUALIFIER DBPIHITIONS

The following definitions provide brief explanations of the ESAT-
Regicn 6 qualifiers assigned to results in the data review
process.

U Undetected

J Estimated value

R Unusable

F A possibility of a false negative exists.
.̂

M Questionable identification.

UC Undetected at the listed detection limit which was raised due
to apparent blank contamination.

UJ Estimated detection limit due to the outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

^rA Positive bias.

^ Negative bias.



Case No. : 21950
Laboratory: ETS

DATA SUMMARY
SDG. No MFT923
Matrix: SOIL

Reviewer' A. CANTU
Units: MG/KG

FLAG
EPA^^=>

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

PolyUM

SELENIUM

SILVER

SOOIUM

THALLIUM

VANADIUM

ZINC

2 SOLIDS

«

MF-T923

6190

7.5 U

0.84 UC

70.4

0.59

0.75 U

14500

32.9

8.1

136

13100

31.3

6300

352

0.1 U

24.6

4010

0.18 UJ

0.75 U

1 1 8

0 42

30.2

85.1 J

92.7

-

t

FLAG
MF-T924

16300

9 3 U >

0.47 UC

153

2.4

0.93 U

17900

77.1

7.9

169

19700

51.8

14300

692

0.11 U

42

8490

0.18 UJ

0.93 U

222

0 82

61 8

1 1 5 J

83.8

FLAG
MF-T925

3850

8.2 U

1.2 *J

29 9

0 46

0.82 U

10200

19 4

3 6

37 7

8640

33.2

3870

515

0 .11 U

10 5

1910

0 18 UJ

0 82 U

78 6

0.35 U

13 6

1 1 1 J

89 2

FLAG
MF-T926

5620

8.7 U

1 . 1 UC

73.9

0 47

0.87 U

18800

28.5

14.7

262

19400

82 2

5730

386

0 12 U

30 5

3680

0 3 UCJ

0 87 U

1 1 9

0.42

26 5

156 J

84.9

-

'

FLAG
MF-T927

6220

9 3 U

1 4 -J

90.6

0.56

1 2

19700

31

16.2

274

20800

82.8

6180

413

0.12 U

34.9

3970

0.24 UCJ

0.93 U

1 1 7

0.53

30 4

148 J

83

/ • ,^

•

COMMENTS

!



Case N o . : 21950
Laboratory: ETS

DATA SUMMARY
SOG. Mo. MFT923
Matrix: SOIL

Reviewer; A . CANTU
Units: MG/KG

——— FLAG
EPA TT#=>

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

o
POTASSIUM

SELENIUM

SILVER

SOOIUM

THALLIUM

VANADIUM

ZINC

X SOLIDS

•

MF-T928

nooo
9.8 U

0.74 UC

125

1.3

0.98 U

17700

55.8

7.4

324

16600

67.8

10100

546

0.12 U

35.4

6230

0 18 UJ

0.98 U

173

0 64 .

46.2

140 J

77.6

---1- 1

r

FLAG
MF-T929

8150

8.7 U

1 . 1 *J

78.1

0.79

0.87 U

15700

40.5

12.9

196

18500

71.4

8330

461

0.11 U

31.2

5340

0 16 UJ

0 87 U

130

0.58

37 9

158 J

90.6

FLAG
MF-T530

7070

7 5 U

0 86 UC

74 8

0 72

0 75 U

15500

Z6.3

12 4

109

16800

40.7

7130

406

0 1 1 U

29 8

4460

0 78 UJ

0 75 U

140

0 42

33 a

104 J

92 6

FLAG
MF-T931

12300

8 U

2 3

218

0 88

0 8 U

9970

1 1 . 8

8 7

19 5

15000

18.7

4100

589

0 1 U

12 6

3040

0 17 UJ

0 8 U

104

0 34 U

19 8

60.7 J

91

, !
l

1

FLAG
MF-T932

8000

7 8 U

2

196

0 67

0 78 U

7680

8.2

7.7

16.9

10700

15.8

3100

504

0.1 U

9.2

1700

0 .15 UJ

0.78 U

61.6

0.29 U

19 9

42.1 J

96.7

COMMENTS



Case No.:
Laboratory

E P A n r # = >

ALUMINUM

ANTIMONY

A R S E N I C

BARIUM

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

o
POTASSIUM

SELENIUM

SILVER

SODIUM

T H A L L I U M

VANADIUM

Z I N C

2 SOLIDS

•

21950
ETS

MF-T939

8300

7.8

1 4

121

0.49

0.78

3060

17.5

8.7

22.7

15400

15.7

3830

469

0.1

15 6

1650

0.14

0 78

89.9

0.28

21.9

52.4

98.3

DATA SUM
SOG. No.
Matr ix:

FLAG FLAG

U

U

U

UJ

U

U

J

-

MF-T940

3180

8 U

0.84

54.1

0 21

0.8 U

1230

4.2

'2.8

7

7780

13.5

1120

317

0.11 U

3 6

1100

0 16 UJ

0.8 U

45.8

0.32 U ,

8.7

38.4 J

91.1

MF-T941

2980

8 5

0.72

47 8

0.17

0.85

1200

3 9

3 3

6 6

7190

12.7

1060

276

0 1

3.7

1080

0.17

0.85

40.9

0 34

7.5

32.7

96.2

MARY

FLA
MF-T942

2500

U

U

U

UJ

U

U

J

MFT923
SOIL

G FLAG

0.72 U

0 15 UJ

0.72 U
'

0.29 U

29.3 J

7.3

0.77

44.1

0.17

903

2 4

3

5.3

6560

11.5

974

302

0.1 U

4

967

28.7

7 4

98

--

Reviewer:
Units;

FLAG

v
A. CANTU
MG/KG

COMMENTS

»•- (^
( £.



Case Mo.: 21950
Laboratory: ETS

EPA 9P&>

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

o
POTASSIUM

SELENIUM

SILVER

S001UM

T H A L L I U M

VANADIUM

ZINC

X SOLIDS

•

FLAG
MF-T934

8290

7.8 U

1 9

157

0.63

0.78 U

5360

12 8

7.3

31.7

11700

33.7

3520

527

0.1 U

13 6

1650

0.15 UJ

0 78 U

56.7

0 3 UJ

18.6

63.7 J

97

FLAG
MF-T935

8710

7.9 U

2 5

167

0.62

0 79 U

13700

9

6.6

16.4

13200

16.4

3980

457
/•

0.11 U

11.5

2090

0.17 UJ

0.79 U

93.7

0 35 U

24.5

' 52.6 J

93.3

DATA SUMMARY
SDG. No. MFT
Mat r ix : SOI

FLAG
MF-T936

8650

8 1 U -

1 5

192

0 62

0 81 U

14000

14 5

7 8

30.2

12500

48 4

4280

542

0 11 U

14 3

2630

0 18 UJ

0 81

35.6

0 37 U

21

202 J

84.1

923
L

FLAG
MF-T937

7140

7 6 U

1 5

108

0 56

0 76 U

2490

16 4

9 1

20.1

14200

17.3

3350

541

0.1 U

15.5

1650

0 14 UJ

0 76 U

49 4

0 28 U

19 3

57.8 J

99.1

Reviewer: A.
Units- MG/

FLAG
MF-T938

7070

7.9 U

1.3

156

0.58

0 79 U

8670

14

7.1

20.3

11300

21.7

3710

548

0.1 U

15.4

2960

0.15 UJ

0.79 U

97.8

0.3 UJ

14.8

80.8 J

97-

!

, r-o
- < 0

CANTU
KG

COMMENTS

k



Case No^^21950 SOG Mo.

I MORGAN 1

MFT923

[C/ORGANIC COMPLETE SOG F I L E

SOG N03. To Fo l low

(CSF) INVENTORY CHECKLIST

SAS No. Date Rec 5-27-94 |

EPA Lab ID: ETS

Lab Location: Roanoke, VA

Region: 6 Audit Ho.: 21950/MFT923

ReSubnntted CSF7 Yes No X

Box No(s): ONE

COMMENTS:

0

Over for additional conments.

ORIGINALS

CUSTODY SEALS
1 Present on package?

2 Intact upon receipt?

FORM OC-2
3 Numbering scheme accurate?

4 Are enclosed documents listed?

5 Are listed documents enclosed?

FORM OC-1
6 Present?

7 Complete?

8. Accurate?

CHAIN-OF-CUSTODY
RECORD(s)

9 Signed?

10. Dated? /

TRAFFIC REPOBT(s)
PACKIHG LIST(s)

1 1 . Signed?

1 2 Dated?

AIRBILLS/AIRBILL STICKER
13 Present?

14 Signed?

15 Dated?

SAMPLE TAGS
16 Does DC-1 list tags as being included?

17 Present?
OTHER DOOJMEMTS

13 Complete?

19 Legible?

20 Original?

20a.If "NO", does the copy indicate
where original documents are located?

YES

X

x

X

x
x

x
x
x

x
x

x
x

x
x
x

x
x

x
x

x

NO

x

«/A

/J ^ /Audited by: ^^^ ̂

Audited by: (

Audited by:

Signature

Day^ecvd by CEAT:

^V Entered by:

Reviewed by:

SL-JT'Z-—? Adi"B
.' i

TO 3E COMPLETED BY CEAT

Date En

Signature

, 1

i

ter

Cantu/ESAT Data Reviewer Date 7-11-94

;'l

II' ' ' ;

*)

ret

i i

.Printed Nam

d:

Printed Name/Title

-
?/,Ti|tle

Date Reviewed:

Date

Date

DC-2



( u

ENVIROFORMS/INORGANIC CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: ETS Analytical Services
Lab Code: ETS Case N o . : 21950

Contract: 68-D2-0048
SAS N o . : SDG N o . : MFT923

SOW No, ILM02.0

Sample No,
MFT923
MFT924

Lab Sample ID.
156408
156409

MFT925 156410
MFT926 156411
MFT927 156412
MFT927D 156412D
MFT927S 156412S
MFT928 156413
MFT929 156414
MFT930 156415
MFT931 156416
MFT932 156417
MFT934 156419
MFT935 156420
MFT936 156421
MFT937 156422
MFT938 156423
MFT939 156424
MFT940 156425
MFT941 156426

Were ICP interelement corrections applied?
Were ICP background corrections applied?

If yes, were raw data generated before
application of background corrections?

Comments:

Yes/No NO
Yes/No YES

Yes/No NO

I certify that this data package is in,compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized,by the Laboratory Manager or the
Manager's designee, as verified by the following signature.
"Signature: Name:

Date: Title: -p^wcr /Yl/Wto^.



y , r> ^
< ̂ENVIROFORMS/INORGANIC CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923

SOW N o . : ILM02.0
Sample No. Lab Sample ID.
MFT942 156427

Were ICP interelement corrections applied?
Were ICP background corrections applied?

If yes, were raw data generated before
application of background corrections?

Comments:

Yes/No NO
Yes/No YES

Yes/No NO

I certify that this data package is i [in compliance with the terms and
conditions of the contract, both technically aridi ifor completeness, for
other than the conditions detailed above. Release of 1::he data contained
in this hardcopy data package and in1' •t:he computer-readable data submitted
on floppy diskette has been authorized''by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: J^^^yn./l^'^l D(^^l Name: Su5/)/U/U£^^.\J^e^S^/^/

Date: GS/^^___________ Title; WoT-e^T /fl^46^
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ENVIROFORMS/INORGANIC CLP
SAMPLE 110.

7 .̂ I .̂  T, a / s. 3
INORGANIC ANALYSIS D^-A SHEET

'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . . I1FT923
Matrix (soil/water): SOIL Lab Sample ID: 156408
Level (low/med): LOW Date Received: 04/22/94
% Solids: 9 2 . 7

MFT923

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62 -2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

6190
7 .5

0 . 8 4
70 .4
0.59
0 . 7 5

14500
3 2 . 9
8.1
136

13100
31.3
6300

352
0.10
2 4 . 6
4010
0.18
0 . 7 5

118
0 . 4 2
30 .2
85.1

C

U
B

B
U

U

U
U
B
B

Q

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: GRAY

Color After: COLORLESS

Comments:

Clarity Before;
Clarity After:

Texture: FINE
Artifacts:

FORM I - IN
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( U •ENVIROFORMS/INORGANIC CLF

SAMPLE NO.
•T ^-l - ^

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : ' SDG N o . . MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156409
Level (low/mea); LOW Date Received: 04/22/94
% Solids; 83.8

MFT924

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22 -4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

16300
9.3

0 .47
153
2 . 4

0 .93
17900

77.1
7 . 9
169

19700
51.8

14300
692

0.11
4 2 . 0
8490
0.18
0 .93

222
0 .82
61.8

115

C

U
B

U

B

U

U
U
B
B

Q

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: GRAY

Color After: COLORLESS

.i-omments:

Clarity Before;
Clarity After:

Texture: MEDIUM
Artifacts:

FORM I - IN
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ENVIROFORMS/INORGANIC CLP

SAMPLE 110.
~TT rt Z^

II10RGAIJIC ANALYSIS DATA SHEET
MFT925

""Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . . MFT923

Matrix ( so i l /wa te r ) ; SOIL Lab Sample ID: 156410

Level ( l o w / m e d ) : LOW Date Received: 0 4 / 2 2 / 9 4

% Solids: 89 .2

Concentration Units (ug /L or mg/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Leaa
Magnesium
Manganese
Mercury
Nickel
Potassium
SelenJ urn
Silver
Sodium
Thallium
Vanadium
Zinc
Cyaniae

Concentration

3850
8.2
1.2

2 9 . 9
0 . 4 6
0 .82

10200
19.4
3 .6

3 7 . 7
8640
33.2
3870

515
0.11
10.5
1910
0.18
0 . 8 2
-8 .6
0 .35
13.6
111

C

U
B
B
B
U

B

U

U
U
B
U

Q

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: GRAY
Color After; COLORLESS

Comments:

Ciarit. -c :=re

Clant- --^r

Texture: FINE
Artifacts:

FORM : - .\



ENVIROFORMS/INORGANIC CLP
SAMPLE NO.
"^^-H 5f\

INORGANIC ANALYSIS DATA SHEET
MFT926

"Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG No. MFT923
Matrix isoil/water): SOIL Lab Sample ID: 156411
Level (low/mea): LOW Date Received: 04/22/94
% Solids: 8 4 . 9

Concentration Units (ug/L or ing/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Conner
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

5620
8.7
1.1

73 .9
0 . 4 7
0 .87

18800
28.5
14.7

262
19400
82 .2
5730

386
0.12
30.5
3680
0 . 3 0
0 .87

119
0 . 4 2
2 6 . 5

156

C

U
B

B
U

U

B
U
B
B

Q

.,

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before; GRAY
i

Color After; COLORLESS
Comments:

Clarity Before;
Clarity After:

Texture : ' JE

Artifact-s

FORM I - IN



ENVIROFORMS/INORGANIC CLP 81
SAMPLE NO.

-rr^-^ft ^pL'
INORGANIC ANALYSIS DATA SHEET

MFT927
'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156412
Level (low/med): LOW Date Received: 04/22/94
% Solids: 83.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

6220
9.3
1.4

90 .6
0.56

1.2
19700
31.0
16.2

274
20800

82 .8
6180

413
0.12
3 4 . 9
3970
0 . 2 4
0 .93

117
0.53
3 0 . 4

148

C

U
B

B

U

B
U
B
B

Q

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: GRAY
Color After: COLORLESS

^Comments:

Clarity,!

Clarity

Before ;

•\fter:

Texture: FINE
Artifacts:

FORM I IN



ENVIROFORMS/INORGANIC CLP 5^ ^
SAMPLE NO.
-rr^i

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156413
Level (low/med): LOW Date Received: 04/22/94
% Solids: 7 7 . 6 ,

MFT928

Concentration Units (ug/L or nig/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Maanesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanaaium
Zinc
Cyaniae

Concentration

11000
9.8

0 .74
125
1.3

0.98
17700
55.8

7 . 4
324

16600
67 .8

10100
546

0.12
35.4
6230
0.18
0 .98

173
0 . 6 4
4 6 . 2
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Color Before: GRAY

Color After: COLORLESS

Comments:

Clarit'. e r c r e :

Clan:. ^ ^-cr

Texture: MEDIUM
Artifacts:

FORM . - .N



ENVIROFORMS/INORGANIC CLP S3
SAMPLE NO.
-rT^^i

INORGANIC ANALYSIS DATA SHEET
MFT929

tab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case Ilo.: 21950 SAS No . : SDG N o . . MFT923

Matrix (soi l /water) : SOIL Lab Sample ID: 156414

Level ( l ow/med) ; LOW Date Received: 0 4 / 2 2 / 9 4

%-Soiids: 90 .6

Concentration Units (ug /L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Maanesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

8150
8 .7
1.1

78.1
0 . 7 9
0 .87

15700
4 0 . 5
12.9

196
18500

71.4
8330

461
0.11
31.2
5340
0.16
0 . 8 7

130
0.58
3 7 . 9
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Color Before: GRAY
Color After: COLORLESS

Comments:

Clarity Before;
Clarity After:

Texture: FINE
Artifacts:

FORM I - IN



ENVIROFORMS/INORGANIC CLP
SAMPLE NQ.
-̂ T'-̂

&4 ^
^.

INORGANIC ANALYSIS DATA SHEET
Lab I ame: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . . 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156415
Level (low/med): LOW Date Received: 04/22/94
% Solids: 9 2 . 6

MFT930

Concentration Units (ug/L or nig/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

1

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Concentration

7070
7.5

0.86
7 4 . 8
0 . 7 2
0.75

15500
36.3
12.4

109
16800
4 0 . 7
7130

406
0.11
29.8
4460
0 .78
0 .75

140
0 . 4 2
33.8
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Color Before: GRAY
]

Color After; COLORLESS

Comments:

Clarity Before;
Clarity After:

Texture: FINE
Artifacts:

FORM I - IN



ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

-$J—^{ . T_
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156416
Level (low/meal: LOW Date Received: 04/22/94
% Solids: / 9 1 . 0

MFT931

Concentration Units (ug/L or ing/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Soa-mm
Thallium
Vanadium
Zinc
Cyanide

Concentration

12300
8 .0
2 .3
218

0.88
0.80
9970
11.8
8.7

19.5
15000

18.7
4100

589
0.10
12.6
3040
0.17
0.80

104
0 .34

:'. 19.8
60 .7
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Color Before: BROWN
Color After: COLORLESS

Comments:
&̂ Sample contains sticks.

Clarity, Before:

Clarity ;fAfter:

Texture: MEDIUM
Artifacts: \ES

FORM I - IN



ccENVIROFORMS/INORGANIC CLP
SAMPLE NO.

-s^^ool _~5.
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156417
Level (-low/med) : LOW Date Received: 04/22/94
% Solids: 9 6 . 7

MFT932

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

8000
7.8
2.0
196

0.67
0.78
7680

8.2
7 .7

1 6 . 9
10700

15 .8
3100

504
0 . 1 0

9.2
1700
0 . 1 5
0.78
6 1 . 6
0.29
19 .9
42 .1
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Color Before: BROWN

Color After: COLORLESS

Comments:
Sample contains sticks.

Clarity Before;
Clarity After:

Texture: MEDIUM
Artifacts: YES

FORM I - IN



ENVIROFORMS/INORGANIC CLP
SAMPLE NO.
<r:k^ ^^

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract; 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156419
Level (l3w/med): LOW Date Received; 04/22/94
% Solids: 9 7 . 0

MFT934

Concentration Units (ug/L or ing/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manqanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

8290
7.8
1.9
157

0 .63
0 .78
5360
12.8
7 . 3

31.7
11700

33.7
3520

527
0.10
13.6
1650
0.15
0 . 7 8
56 .7
0 .30
18.6
63 .7
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Color Before: BROWN
J

Color After: COLORLESS

onunents:

Clarity Before;
\

Clarity After:
Texture: MEDIUM
Artifacts:

FORM I - IN



ENVIROFORMS/INORGANIC CLP
SAMPLE NO.
^r^A ^-'\ ^^_INORGANIC ANALYSIS DATA SHEET —r

MFT935
'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . ; 21950 SAS N o . : SDG N o . : MFT923

^

Matrix (soil/water): SOIL Lab Sample ID: 156420
Level (low/meal: LOW Date Received: 04/22/94
% Solids: 9 3 . 3

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440 -41 -7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

8710
7.9
2.5
167

0 .62
0 .79

1 3 7 0 0
9.0
6 . 6

1 6 . 4
13200

1 6 . 4
3980

457
0 . 1 1
1 1 . 5
2090
0 . 1 7
0 . 7 9
93 .7
0.35
2 4 . 5
5 2 . 6
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Color Before: BROWN
i

Color After: COLORLESS
Claril. Be fo re ;

Clar-'-. \ t t c r .

Texture: MEDIUM
Artifacts: YES

..Comments:
'~ Sample contains grass.

FORT-1 I - IN



onUJ
ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1^.»i^> ftU^^f

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156421
Level (low/med): LOW Date Received: 04/22/94
% Solids: 84.1

MFT936

Concentration Units (ug/L or ing/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodiuro
Thallium
Vanadium
Zinc
Cyanide

Concentration

8650
8.1
1.5
192

0.62
0.81

14000
14.5
7.8

30 .2
12500
4 8 . 4
4280

542
0.11
14.3
2630
0.18
0.81
85.6
0.37
21.0
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Color Before: BROWN

Color After: COLORLESS

Comments:
Sample contains grass.

Clarity.Before;
Clarity After:

Texture: 1EDIUM
Artifacc3 ZS

FORM I - IN



90 ^ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

!Z^i.i
INORGANIC ANALYSIS DATA SHEET

MFT937
'Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923

Matrix (soil/water): SOIL Lab Sample ID; 156422

Level (low/med): LOW Date Received: 04/22/94

% Solids: 9 9 . 1

Concentration Units (ug/L or nig/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6
i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

7 1 4 0
7 .6
1 .5
108

0.56
0.76
2490
1 6 . 4

9 .1
20 .1

14200
1 7 . 3
3350

i 541
0 . 1 0
1 5 . 5
1650
0 . 1 4
0.76
4 9 . 4
0 .28
1 9 . 3
57 .8
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Color Before: BROWN

Color After: COLORLESS

Comments:
Sample contains rocks.

Clarity Before;

Clarity After:

Texture: MEDIUM

Artifacts: YES

FORM I IN



ENVIROFORMS/INORGANIC CLP
G '
J-L

SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
'"Lab Name: ETS Analytical Services Contract: 68-D2-0048

MFT938

Lab Code; ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156423
Level (low/med): LOW Date Received: 04/22/94
% Solids: 9 7 . 0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

7070
7 . 9
1.3
156

0.58
0 . 7 9
8670
14.0
7.1

2 0 . 3
11300
21.7
3710

548
0.10
15.4
2960
0.15
0 . 7 9
97 .8
0.30
14.8
80.8
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Color Before: BROWN

Color After: COLORLESS

Comments:
Sample contains rocks.

Clarity!Before;
' ' ' i

Clarity ^Af ter :

Texture: ' I E D I U M

Art i facts ^s

FORM I - IN



ENVIROFORMS/INORGANIC CLP Q2
SAMPLE NO.

<^.l '̂ -,
INORGANIC ANALYSIS DATA SHEET

^Jab Name: ETS Analytical Services Contract: 68-D2-0048
MFT939

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156424
Level (low/med): LOW Date Received: 04/22/94
% Solids: 9 8 . 3

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6
i ••

Analyte

Aluminuin
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

8300
7.8
1 . 4
121

0.49
0.78
3060
1 7 . 5

8 .7
22 .7

15400
1 5 . 7
3830

469
0 . 1 0
1 5 . 6
1*650
0 . 1 4
0 .78
89 .9
0 .28
2 1 . 9
52 .4
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Color Before: BROWN
'

Color After: COLORLESS

Comments:
.̂ Sample contains grass.

Clarity Before;
Clarity After;

Texture: MEDIUM
Artifacts: YES

FORM I - IN



93
SAMPLE NO.
n^r

————————•S——

ENVIROFORMS/INORGANIC CLP

INORGANIC ANALYSIS DATA SHEET
MFT940

^Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . . MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156425
Level (low/med); LOW Date Received: 04/22/94
% Solids: 9 1 . 1

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3180
8.0

0.84
54.1
0.21
0.80
1230
4 . 2
2.8
7 . 0

7780
13.5
1120

317
0.11

3.6
1100
0.16
0.80
45.8

i 0 .32
8.7

38 .4
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NR

Color Before: BROWN

Color After: COLORLESS

Comments:
^K Sample contains rocks.

Clarity ''Before;
' I !

Clarity After:

Texture: MEDIUM
Artifacts. YES

FORM I IN



ENVIROFORMS/INORGANIC CLP 54
SAMPLE NO.
B^r

INORGANIC ANALYSIS DATA SHEET
Lab Name: STS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT923
Matrix (soil/water): SOIL Lab Sample ID: 156426
Level (Icw/med); LOW Date Received: 04/22/94
% Solids: 9 6 . 2

MFT941

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

2980
8.5

0 . 7 2
4 7 . 8
0.17
0.85
1200
3.9
3.3
6.6

7190
12.7
1060

276
0.10

3.7
1080
0.17
0.85
4 0 . 9
0 .34

7.5
32.7

C

U
B

B
U

B

U
B

U
U
B
U
B

Q

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before; BROWN

Color After: COLORLESS

Comments:
Sample contains rocks.

Clarity Before;
Clarity After:

Texture: MEDIUM
Artifacts; YES

FORM I - IN



9:
SAMPLE NO.
^r

2NVIROFORMS/INORGANIC CLP

INORGANIC ANALYSIS DATA SHEET
MFT942

l^ab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . : 21950 SAS N o . ; SDG N o . : MFT923

Matrix (soil/water); SOIL Lab Sample ID: 156427

Level (low/med): LOW Date Received: 04/22/94

% Solids: 9 8 . 0

Concentration Units (ug/L or mg/kg dry weight); MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Maqnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

2500
7 .3

0 . 7 7
4 4 . 1
0 . 1 7
0 . 7 2

903
2 . 4
3 .0
5 .3

6560
1 1 . 5

974
302

0 . 1 0
4 . 0
967

0 . 1 5
0 . 7 2
2 8 . 7
0.29

7 . 4
2 9 . 3

1

C

B
B

B
U

B

U
B

U
U
B
U
,

Q

NW

N ,

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: BROWN

Color After: COLORLESS

Comments:
Sample contains rocks.

Clarity; Before;
\

Clarity After:

Texture: MEDIUM

Artifacts ES

FORM I IN



^feOST^,
0^ ^

^ A \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
| ̂ ?R7 ? REGION 6
tV -̂" ,̂? HOUSTON BRANCH

^(PRO^ 10625FALLSTONERD
HOUSTON, TEXAS 77099

oc

MEMORANDUM

Date: 7-21-1994
Subject: Contract Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill , 6H-MA

Site: MOLY CORP

CasejC:' 21950

SDG#: MFT-933

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:
( ) Acceptable. No ma^or problems with data package.
( X ) Provisional; use of data requires caution. Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary.
Questions regarding the data review can be addressed to me.
Attachments
cc: R. Flores, Region 6 CLP/TPO

tfk M. ElFeky, Region 6 Data Coordinatorr̂ Regional CLP/TPO (lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

<T> ftecyclKURMyctabto
F\ <~\ PikiMdntthSoylCanaalNinn rumor HUM



.SEPA REGION VI . Fj ̂J i
:NORGANIC REGIONAL ACCEPTANCE/^EJECTION/REDUCED VALUE RECOMMENDATION FORMi

«•*»»•«•»•»«•**»<»

--------...--.....-.....................................__........... ^ F O R M DUE D A T E *

I L-.B CODE ETS CASE NO ::1"50 SDG SO MFT°33 I » 36/Z7/°<»

, I SITE NAME MOLYCORP NUMBER OF SAMPLES 22 I «»«»<»*»)»»»<«*»«»

------------.-......--........-.--..-......................_......... , ^Qg M A I L D A T E <

* 36/02/0 '*
PART I DATA ACCEPTANCE OR REJECTION .««.«.,«»«,..«..,

INSTRUCTIONS ERA REGIONS MUST ACCEPT 3R REJECT 3ATA WITHIN ;0 DAYS IF DATA ARE BEING REJECTED, !-HIS FORM

MUST BE ACCOMPANIED BY 1 ) A SIGNED MEMO FROM THE REGIONAL OFFICIAL 3ESCRIBING THE CONTRACTUAL 'EASONS FOR

REJECTION ATTACH ^L'L RELATED DOCUMENTS ( D A T A "VIEWS .TELEPHONE LOGS, ETC ) , 2 ) ALL REJECTED 3ATA

i

A FULL DATA ACCEPTANCE OR REJECTION

CHECK ONE OF THE FOLLOWING IF i'OU FULLY .-CCE^ OR FULLf REJECT ALL SAMPLES IN THIS ;OG

A C C E P T A L L ____ 'EJECT A L L

B REJECTION OF ALL SAMPLES FOR A PARTICULAR FRACTION ,

CHECK ONE OF THE FOLLOWING IF COU FULL1' REJECT ALL SAMPLES IN A PARTICULAR FRACTION IN THIS 3DG

REJECT ALL ____ ME^LS ____ Cr»?l:3E

C REJECTION ~T THE SAMPLE AND FRACTIONAL L£VEL

CHECK THE FOLLOWING TO REJECT SAMPLES -T "rIE 3AMPLE/F°ACTIONAL LEVEL ~NO COMPLETE 'HE "iEVE^SE SICE

OF THIS FORM

ft _J__ P A R T I A L ACCEPTANCE -.'tO REJECTION 3Y SAMPLE/FRACTION

PART II REDUCED VMLUE

INSTRUCTIONS REGION RECOMMENDS REDUCED VALUE -ND RETAINS THE D A T A =OR A REDUCED VALUE TO BE '"OCESSED THI:

FORM MUST BE ACCOMPANIED BY „ SIGNED 1EMO FROM --IE REGIONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE

THE DOLLAR AMOUNT FOR REDUCED VALUE xND A WRITTEN JUSTIFICATION ( N A R R A T I V E ) OF HOW SAMPLE WORTH ^AS

DETERMINED FOR EACH -AFFECTED SAMPLE ^TT»CH ^LL 'ELATED DOCUMENTS I D A T A REVIEWS, TELEPHONE LOGS ETC )

CHECK ONE OF THE FOLLOWING

i / NO REDUCED VALUE ____ REDUCED VALUE (COMPLETE REVERSE SIDE)

IDENTIFY THE SAMPLES/FRACTIONS THAT ARE RECOMMENDED FOR REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM

»)>»»*)»••)»»»»•»••»».»»»»«»»»•»• THIS FORM CANNOT 3E PSOCEESSED WITHOUT A SIGNATURE •»»»»••»»«•••»»».»»»»•.•.<--.•<

)t ' .

X »

» NAME OF REGIONAL OFFICIAL . c/ ̂ - ''/niD iT^/^'^.^/__________________________________________ -

* \ •' . , ^

* SIGNATURE _________''•""•T'/ /7//^y________________________ DATE /--"L/ ~^ ~^________ '7 A J • <
» SEND THIS FORM TO" SAMPLE MANAGEMENT'OFFICE «

» SAMPLE SCHEDULING S REPORTING SECTION <

300 NORTH LEE STREET, ALEXANDRIA, VA 2231^ <

+

»»««««»M»«1»««*>*<«» »»««•» »«*»» •••*»*«»»*•»»*•» l»*«»»*«»*»»*«<«««»«»»»««l*<(X»««»«»»l»«tt»»» ft «•*•»»»»<•«»»»*•<»»»»•••

*»»»»»»»»»f»«»»»»»)CH»»»»*»»»»)»»»)»»l» •»»»<»»

* SEE LIST OF SAMPLES ON REVERSE SIDE »

*1»«*«««»«»4««»»««»N«1>»*«<«»«»1««»*»»»»«»»»



ESAT REGION VI
C/0 U. S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON,' TX 77099

MEMORANDUM

DATE: July 20, 1994

TO: Melyin Ritter,. ESAT RPO, Region VIJia/ Â ô
FROM: Blll-Blanton, ESAT ETH, Region VI

SUBJECT: CLP Data Review
REF: WUD j?6-4567

Attached is the data review summary for Case ^21950
SDG ^MFT933
Site Molv Corp Mines

Comments:
1. The data package is technically provisional.
2. The selenium matrix spike recovery for the water samples and

the antimony, lead, and selenium matrix spike recoveries for
the soil samples were outside the QC limits.

3 . No contractual violations were noted by the CCS or the hard
copy data review.

4. FAA QC failed for three arsenic, eleven selenium, and seven
thallium samples.



I L-B CODE ETS CASE NO 21950 3DG NO HFT933 I

^UT III. PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE

ENTER A "X" IN THE BLOCK TO THE RIGHT OF THE " < " FOR THE FRACTION RECOMMENDED FOR REJECTION

ENTER A "D" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REDUCED VALUE

| I FRACTIONS ANALYZED I

I SAMPLE I 1ETALS I C/ANIDE I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I

LCSS I C I I I I
- . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I

LCSW I i' 1 I I I
- - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I

MFT933 I Y I I I I

MFT933D I < I I I I

MFT933S I / I I I I
- - - - - - - - - - - . - - - - - - - . - - - - - - - - - - - - - - - - - - I

MFT9<»3 I / I I I I
- - - - - . - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - I

MFT9<t'« I / I I ] I

MFT945 I < I I I I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

^^MFT9<46 I f I I I I

I MFT9<«7 I Y I I I I
| . . - - - - . . . . . - - - - - - - - - - - . - - - - - - - - - - . - - - . [

I MFT9<»a I Y 1 I I I

I MFT9'«9 I / I I I I
] - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - |

I MFT9SO I / I I I I
1 . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

I MFT951 I / I I I I

I MFT9S1D I Y I I I 1
I --------------------------------------)
I MFT9S1S I Y | I I I
I --——-------------------------1

I MFT952 I Y I I I I
| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

1 MFT953 I Y J . I I 1

I MFT954 I Y ' I 1 ! I I I i

I MFT9S5 I Y I i I I I

I MFT958 I ' Y I I I I

MFT9S9



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

CASE NO. 21950 SITE MOLY CORP
LABORATORY ETS NO. OF SAMPLES/
CONTRACT # 68-D2-0048 MATRIX 12 Water/4 Soil
SDG ^ MFT933 REVIEWER (IF NOT ESD) ESAT
•SOW# ILM02.0 REVIEWER'S NAME Nhan Tran
ACCT i 4TFAJNA1 SF jj? TFAUZZ COMPLETION DATE July 20. 1994

SAMPLE NOS.: MF-T933, MF-T943, MF-T944, MF-T945, MF-T946, MF-
T947, MF-T948, MF-T949, MF-T950, MF-T951, MF-T952, MF-T953, MF-
T954, MF-T955, MF-T958, MF-T959

INORGANIC REGIONAL DATA ASSESSMENT
DATA ASSESSMENT SUMMARY

ICP AA Hg CYANIDE

1. HOLDING TIMES 0
2. CALIBRATIONS 0
3. BLANKS 0
4. MATRIX SPIKE X
5. DUPLICATE ANALYSIS 0
6. ICP QC 0
7. FAA QC
8. LCS 0
9. SAMPLE VERIFICATION 0

10. OTHER QC 0
11. OVERALL ASSESSMENT _X_

0 0 NA
_0_ _Q_ NA
-0- _0- NA
-JL- -Q_ NA

0 0 NA

-JL
0 0

-Q_ _0_ NA
_0_ _£2_ Vh
-X- ^0_ NA

0 = Data had no problems/or qualified due to minor problems.
M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A= Not applicable

ACTION ITEMS:

AREAS OF CONCERN: Matrix spike recoveries were outside the QC
limits and FAA QC failed.

NOTABLE PERFORMANCE:



In Reference to
Case 21950/SDG MFT923
Page 1 of 1 page

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

FAX Record Log

Date Of FAX: July 20. 1994
Laboratory Name: ETS
Lab Contact: Susanne Deeqan
Region: 6.
Regional Contact: Linda Hoffman (ESAT^
FAX Initiated by: Region
In reference to data for the following sample number:
MF-T942
Summary of Questions/Issues:
On Form 14 (page 7 5 ) , sample MF-T942A was X ' d for the initial and
the rerun result, although the rerun result was reported. Please
correct Form 14 and resubmit.

The EPA expects the laboratory to look into items and submit data
within fourteen days to Christy Macdowell, U . S . EPA, 10625
Fallstone Road, Houston TX 77099.

7-20-94
Date

. 11399

Distribution: ( 1 ) Lab Copy, ( 2 ) Region Copy, ( 3 ) SMO Copy



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case 21950 SDG MFT933 Site Holy Corp Lab fiTS.

COMMENTS: Twelve water and four soil samples were analyzed at
low concentrations for total metals. The laboratory met the
contractual data package turnaround time requirement. The
sampler designated samples MF-T932/MF-T933 as field duplicates,
and MF-T933 as the QC sample for the soil matrix.
The data package is provisional due to problems with matrix spike
recoveries and FAA quality control. The effects of these
deficiencies on the sample results are discussed below. All
other QC requirements were met.
An Evident Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.
1. Holding Tines

All holding time criteria were met.
^̂  2. Calibrations

All calibrations were acceptable.
3. Blanks

Arsenic and iron were reported in the calibration and/or
preparation blanks. The reviewer has qualified the sample
results below the CRDL that are affected and reported them in
the Data Summary Table.

4. Pre-digestion Matrix Spike Recovery
All lead results for the soil samples are estimated and are
the lowest at which they are present due to a pre-digestion
matrix spike recovery below 30%. All antimony and selenium
soil sample results and all selenium water sample results are
estimated because the matrix spike recoveries were below the
QC limits. Physical or chemical interference due to the
sample matrix may be present in the above samples.

5. Duplicate Analysis
All duplicate results were acceptable.



• COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case 21950 SDG MFT933 Site Moly Corp Lab ETS.

6 . ICP Quality Control
All serial dilution differences and ICS results were
acceptable.

7. Furnace Atomic Absorption Quality Control
FAA Analytical Spike Recovery
The samples listed below are estimated due to FAA analytical
spike recovery outside the QC limits. Physical or chemical
interferences may be present in the sample matrix.

Arsenic results for MF-T947 and MF-T951.
Selenium results for all water samples except MF-T949.
Thallium results for samples MF-T947, MF-T952, MF-
T953, MF-T955, MF-T958, and MF-T959.

Arsenic sample MF-T948 and thallium sample MF-T933 had FAA
analytical spike recoveries above the QC limit, but no results
were qualified because this wasn't significant in the
reviewer's opinion.

• Method of Standard Addition
No MSA analysis was performed.

8. Laboratory Con-trol Sample
All laboratory control sample results were acceptable.

9. Sample Verification
All samples were reported correctly.

10. Other QC
There were no Section 10 problems.



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case 21950 SDG MFT933 Site Molv Corp Lab ESS.
11. Overall Assessment

The data package, is provisional due to the following
deficiencies.
All antimony, lead, and selenium soil sample results
and all selenium water sample results were estimated due to
matrix spike recoveries below the QC limits.
Three arsenic, eleven selenium, and seven thallium results
were estimated due to FAA analytical spike recoveries
outside the quality control limits.



INORGANIC/ORGANIC COMPLETE SDG F I L E (CSF) INVENTORY CHECKLIST

Case No. 21950 SOG No. MFT933 SDG Nos. To Follow SAS No. Date Rec 5/27/94

EPA Lab ID. ETS

Lab Location: Roanoke, VA
Region: 5 Audit No . 21950/HFT933
ReSubmitted CSF'' Yes No X
Box M o < s ) . CNE

COMMENTS

-

•

Over for additional coirments.

ORIGINALS

CUSTODY SEALS
1 Present on package7

2. Intact upon receipt?
FORM DC-2
3 NLmbenng scheme accurate?

4. Are enclosed docunents listed?
5 Are listed docunents enclosed?
FORM OC-1
6 Present?

7 Complete?

8. Accurate?
CHAIH-OF-CUSTODY
RECORD(s)

9 Signed?

10 Dated?

TRAFFIC REPORT(s)
PACKING LIST(s)

11 Signed?

12 Dated?

AIRBILLS/AIRBILL STICKER
13 Presenf

14 Signed?

15 Dated?
SAWLE TAGS

16. Does OC-1 list tags as being included?

17 Present?
OTHER DOOJCMTS
18, Complete?

19 Legible?

20. Original?

20a.If "NO", does the copy indicate
where original docLnents are located?

YES

X

X

X

X
X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

NO

X
X

N/A

Aud1ted by: ̂ A-^- fL^i^c
Audited b y a ^ T " ^ ^
Audited by:

L Lowe/Sclentist Associate Date
Date
Date

7/20/94

Signature Printed Name/Title

TO BE COMPLETED BY CEAT
Date Entered: Date Reviewed:Date Recvd by CEAT:



^^Tech Environmental Technology
ESAT Region 6

c/o US EPA 10625 Fallstone Rd, Houston, TX 77099 TEL:(713) 983-2125

FACSIMILE COVER SHEET

Please deliver the following pages to:
Name Susanne Deeqan
Firm ETS
City Roanoke State yA
Telephone 703-265-0004 Ext. _______
Fax Telephone Mo. 703-563-4866 Ext. _

Sender:

Qbxe Linda Hoffman ESAT

Date 7-20-94 Time _

Total Number of pages including this Cover Sheet 2
If you do not receive all the pages or if any pages are unclear,
please call: (713) 983-2125
MESSAGES:

Fax Model No. Panafax UF-620 Fax No. (713) 983-2248



DATA QUALIFIER DCTIBITIOHS

The fallowing definitions provide brief explanations of the ESAT-
Region 5 qualifiers assigned to results in the data review
process.

U Undetected

J Estimated value

R Ur.usahle

7 A possibility of a false negative exists.

M Questionable identification.

TJC Undetected at the listed detection 1-uait which was raised due
ta apparent blank contamination.

TJJ Es-ciaated detection liait due to the outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
racovery, etc.

Positive bias.

Negative bias.



Case Ho.:
Laboratory:

E P A T R » = >

>imm
Am™
ilSENIC

BARIUM

EmLLIGM

CADHDIl

CALCinil

CHEOHIUM

COBALT

COPPER

IROM

LEAD

MAGHESIDM

flANGANESE

HQiCUSYa
POTASSIUH

SELENIUM

sum
SODIUM

THALLIUM 0.28
'VANADIUM 22.4

ZINC

1 SOLID

^••>

«

21950
ETS

] HM'93'J
10900

7.8

2.2

195

0.69

1.2

7010

11.5

6.7

16

14300

3.3

3700

518

0.1

11.2

2070

0 14

0 78

73.5

44.1

96.4
,— —

'• - "• S

^

FLAG

GJ

DC

Jv

D

OJ

D

0

''

3

-'

UGw-m.
3280

7.1 DJ

1.1 CC

48.3

0.25

0.86

1200

5.7

2.2

7.5

7970

10.7 J/

1080

279

0.1 0

4.5

1000

0.16 DJ

0.71 0

34.3

0.32 0
10

37.8

96.4
'

:——-!

-,'- C

DATA STO
SDG. ifo.
Matrix:

HP-W44
3320

7.5

1.3

12

0 27

0.75

1160

6.3

1.9

6.1

7730
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1070
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0.1

4.1
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0.16

0.75

33

0.32
9 5
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^- y
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D
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•»«* i
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FLAG
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dse No : 219CO
La&oratory: ETS

DATA SGfflAB!
SDG. NO.: .'(FT933
Matrix: 'rfater

Sevie'/er: NHJfl TS?3
Oiuts: uq/L

EPiA=>

MUMIMUM !i
AMTIHONY j

UlSEMIC

BAMDM

BERYLLIUM

CADMIUH

CALCIDM

CHBOMIDM

COBALT

COPPER

IKON

LEAD

HAGHESIDH

HANGAMESE
MESCUM

NI(m
•̂ a

POMRUH

SELENIUM

SIL'JES

SODIUM

TSALLITO
VmADHJM

ZINC

^
«L.

«

1—

' ll-"/' ,, ••^•^

FLAG^-I'm
34 U

50 U
2.9 Jv

13 3

1 D

5 D

21600

9 U

9 0

6 0

13.8 OC

1 D

6730

1 D
0 2 0

11 U

2280

1 (JJ
5 U

24300

2 D
7 0
8 0
-"

- 0^ i-i - .

FLAG
W-WI

35.5

50 0

3 J/

20.1

1 0

5 D

22200

9 D

9 0

6 0

8.2 CC

1 D

6830

1 J7

0.2 D

11 D

2390

5 DJ
5 0

24900

10 CJ
7 D

8 D
;-

-iJ

FLAG
MM94B

34 0

50 0
1 D

44.8

1 0

5 D

50400

9 0

9 D

6 0

7.4 CC

1 U

9120

1 U
0 2 0

11 U

1210

1 DJ

5 D

24700

2 D
7 0
8 D

^

FLAG
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34 0

50 0
1.6 J7

45.1

1 D

5 D

50900

9 0 •

9 0

6 0

6 D

1 0

8790

1 D
0.2 0

11 D

1120
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5 0

25100

2 D
7 D
8 0

J - P

•^e

HM'9bU

66.9

50
2.7

27.6

1

5

31200

9

9

6
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1
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4.8
0.2

11

2690

1

5

31700

2

7
' 8

^

""'

FLAG
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Case Ho.: 21950
Laboratory: ETS

DATA SOHMAEY
SDG. HO.: WT933
Matrix: Hater

Kenever: HHAH TEAM
Dints: uq/L
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Case Ho.: 21550
Laboratory: ETS
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liENVIROFORMS/INORGANIC CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: ETS Analytical Services
Lab Code: ETS Case N o . : 21950
SOW N o . : ILM02.0

Sample No.
MFT933
MFT933D

Contract: 68-D2-0048
SAS N o . : SDG N o . : MFT933

Lab Sample ID.
156418
156418D

MFT933S 156418S
MFT943 156428
MFT944 156429
MFT945 156430
MFT946 156431
MFT947 156432
MFT948 156433
MFT949 156434
MFT950 156435
MFT951 156436
MFT951D 156436D
MFT951S 156436S
MFT952 156437
MFT953 156438
MFT954 156439
MFT955 156440
MFT958 156441
MFT959 156442

Were ICP interelement corrections applied?
Were ICP background corrections applied?

If yes, were raw data generated before
application of background corrections?

Comments:

Yes/No NO
Yes/No YES
Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.
Fignature: v^^ o-iJ' vJe^ Name:

Date: Title:

rr\\Tvo •o ncT? •OVfT C. / O Q



ENVIROFORMS/INORGANIC CLP
1

INORGANIC ANALYSIS DATA SHEET
^Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : I1FT933
Matrix (soil/water): SOIL Lab Sample ID: 156418
Level (low/med): LOW Date Received: 04/22/94
% Solids: 9 6 . 4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
SodJ-um
Thallium
Vanadium
Zinc
Cyanide

Concentration

10900
7 .8
2 . 2
195

0 .69
1.2

7010
11.5

6 .7
16.0

14300
3.3

3700
518

0.10
11.2
2070
0.14
0.78
73.5
0 .28
2 2 . 4
44 .1

C

U

B

B

U

U
U
B
U

Q

N

N

N

W

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: BROWNi
Color After: YELLOW

Comments:

Clarity Before;
Clarity After:

Texture:
Artifacts.

MEDIUM

FORM I - IN



ENVIROFORMS/INORGANIC CLP 1x4 S
SAMPLE NO./s^r

INORGA11IC ANALYSIS DATA SHEET

WLab Name: ETS Analytical Services Contract: 68-D2-0048
MFT943

Lab Code: ETS Case N o . . 21950 SAS N o . . SDG N o . : I1FT933
Matrix (soil/water); SOIL Lab Sample ID: 156428
Level (lo w / m e d ) : LOW Date Received: 04/22/94
% Solids: 9 6 . 4

Concentration Units (ug/L or mg/kg dry weight); MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i

Analyte

Aluminum
Antimonv
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manaanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3280
7.1
1.1

48.3
0.25
0.86
1200
5.7
2 . 2
7.5

7970
10.7
1080

279
0.10

4.5
1000
0.16
0.71
34 .3
0 .32
10.0
37.8

C

U
B

B

B

U
B

U
U
B
U

Q

N

N

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: BROWN

Color After: YELLOW

Comments:
1̂ . Sample contains rocks.

Clarity Before;
Clarity After:

Texture: ;1EDIUM

Artifacts: YES

FORM I IN



1±5 ^
SAMPLE NO.
^/

v
ENVIROFORMS/INORGANIC CLP

INORGANIC ANALYSIS DATA SHEET
P̂Lab Name: ETS Analytical Services Contract: 68-D2-0048

MFT944

Lab Code; ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT93:
Matrix (soil/water): SOIL Lab Sample ID. 156429
Level (low/med): LOW Date Received: 04/22/94
% Solids: 9 5 . 1

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440 -41 -7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Maanesium
Manaanese
Mercury
Nickel
Potassium
Selenium
Sliver
Soaium
Thallium
Vanadium
Zinc
Cvanide

Concentration

3320
7 . 5
1 . 3

4 2 . 0
0.27
0 .75
1 1 6 0

6 . 3
1 . 9
6 . 1

7730
1 3 . 2
1 0 7 0

230
0 . 1 0

4 . 1
1 0 4 0
0 . 1 6
0 . 7 5
3 3 . 0
0 . 3 2

9 .5
3 1 . 7

C

U
B

B
U

B

U
B

U
U
B
U

Q .

N

(
N

N

.

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before; BROWN ,
Color After: YELLOW
Comments:
^̂  Sample contains rocks,

Clant-', ^e t jore :

Clan:- ' 'it-.tsr

Texture: MEDIUM
Artifacts: YES

FORM . - :N



^ li6
SAMPLE NO.

r\

ENVIROFORMS/INORGANIC CLP
iJr\^:Li. J-JI-* *.î  • >

^/ ̂  /o°- c^-^w
MFT945

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT933
Matrix (soil/water): SOIL Lab Sample ID: 156430
Level (iow/med): LOW Date Received: 04/22/94
% Solids: 9 6 . 6

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manaanese
Mercury
NicKei
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

13600
7 .3
2.2
187

0.75
0.98
4670
1 3 . 2

7 . 1
1 4 . 4

1 7 2 0 0
1 6 . 2
4 1 0 0

493
0.09
1 2 . 4
2650
0.'21
0 .73
86.9

' i i ' , 0. '31
\" 1 " 24 .8

49 .3

C

U

B

U

B
U
B
U

Q

N

N

N

'

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: ORANGE
Color After: YELLOW
Comments:
& Sample contains rocks.

Clanr.v Before ;

Clant'. ^ f te r :

Texture: MEDIUM
Artifacts: YES

FORM I I N



li7 ^ENVIROFORMS/INORGANIC CLP
SAMPLE HO.

Wc^'^1 ^1" '̂ •V1

MFT946 Y'<
INORGANIC ANALYSIS DATA SHEET

'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . . -1FT93:
Matrix (soil/water): WATER Lab Sample ID: 156431
Level (lo w / m e d ) : LOW Date Received: 04/22/94
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440 -41 -7
7440-43-9
7440-70-2
7440-47 -3
7440 -48 -4
7440-50-8
7439-89-6
7439-92-1
7439 -95 -4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7 7 8 2 - 4 9 - 2
7440-22-4
7440 -23 -5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercurv
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3 4 . 0
50.0

2 .9
18 .3

1 . 0
5 .0

2 1 6 0 0
9.0
9 .0
6 .0

1 3 . 8
1 . 0

6730
1 . 0

0 .20
1 1 . 0
2280

1 . 0
5 .0

24300
2 .0
7 .0
8 .0

C

U
U
B
B
U
U

U
U
U
B
U

U
U
U
B
U
U

U
U
U

Q

NW

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After:, COLORLESS

Comments:

Clarity,Before: CLEAR
Clarity After: CLEAR

Texture:
Artifacts

FORM I - IN



ENVIROFORMS/INORGANIC CLP
SAMPLE NO.
\rJo^-^'L ^3 ft f~

INORGANIC ANALYSIS DATA SHEET
MFT947

'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: 2TS Case N o . : 21950 SAS N o . : SDG N o . : I1FT933
Matrix (soil/water): WATER Lab Sample ID: 156432
Level (low/mea): LOW Date Received: 04/22/94
% Solids: 0 . 0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9 '
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
,7440-62-2
'7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

35.5
50 .0

3.0
20.1

1.0
5 .0

2 2 2 0 0
9 .0
9 .0
6 .0
8 .2
1.0

6830
1.0

0 . 2 0
11.0
2390

5 .0
5 .0

2 4 9 0 0
10.0

7.,0
8 .0

C

B
U
B
B
U
U

U
U
U
B
U

B
U
U
B
U
U

U
U
U

Q

W

NW

W

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS

Comments:

Clarit;', •3t-'tJre. CLEAR

Clarit', ^ :" -cr CLEAR

Texture:
Artifacts

FORM



ENVIROFORMS/INORGANIC CLP . US ^
SAMPLE NO.
C^iJi ̂  ^ f=

INORGANIC ANALYSIS DATA SHEET
^ab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT933
Matrix (soil/water): WATER Lab Sample ID: 156433
Level (io w / m e d ) . LOW Date Received: 04/22/94
% Solids: 0 . 0

MFT948

Concentration Units (ug/L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440 -41 -7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49 -2
7440 -22 -4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3 4 . 0
50 .0

1 . 0
4 4 . 8

1 . 0
5 . 0

50400
9 .0
9 . 0
6 .0
7 . 4
1 . 0

9 1 2 0
1 . 0

0 . 2 0
1 1 . 0
1 2 1 0

1 . 0
5 . 0

24700
2 .0
7 . 0
8 .0

C

U
U
U
B
U
U

U
U
U
B
U

U
U
U
B
U
U

U
U
U

Q

w

,

NW

'
.

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

&

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture
Artifact-3

FORM I - IN



ENVIROFORMS/IliOHGMIC CLP 1^0
SAMPLE NO.
C^}^ ^ - ^

INORGANIC ANALYSIS DATA SHEET
MFT949

'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Coae: ETS Case N o . : 21950 SAS N o . : SDG N o . ; ;1FT933
Matrix (soil/water): WATER Lab Sample ID: 156434
Level (low/mea): LOW Date Received: 04/22/94
% Solids: 0 . 0

Concentration Units (ug/L or mg/kg dry weight); UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
74'40-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34 .0
50.0

1.6
45.1

1.0
5.0

50900
9.0
9 .0
6 .0
6 .0
1.0

8790
1.0

0 . 2 0
11.0
1120

1.0
5.0

25100
2 .0
7 . 0
8.0

C

U
U
B
B
U
U

U
U
U
U
U

U
U
U
B
U
U

U
U
U

Q

N

M

P~
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS

Comments:

Clarity Before: CLEAR
Clarity ^fter- CLEAR

Texture:
Artifacts

FORM I - IN



ENVIROFORMS/INORGANIC CLP
SAMPLE N0.^
!?l2--K^(S- P^1=

INORGANIC ANALYSIS DATA SHEET
MFT950

'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG No. MFT933
Matrix (soil/water): WATER Lab Sample ID: 156435
Level (low/med): LOW ' Date Received; 04/22/94

% Solids: 0 . 0
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

66 .9
50 .0

2 . 7
2 7 . 6

1.0
5.0

31200
9 .0
9 .0
6 . 0

6 2 . 4
1.0

9850
4 . 8

0 . 2 0
11.0
2690

1.0
5.0

. 31700
2 . 0

' , • ' 7 . 0
8 .0

C

B
U
B
B
U
U

U
U
U
B
U

B
U
U
B
U
U

U
U
U

Q

NW

•
i

i

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR
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- 122ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

- e.̂ -̂fi<? fi^f
INORGANIC ANALYSIS DATA SHEET -^,

•

MFT951
Lab Name: ETS Analytical Services Contract: 68-D2-0048 _________ (^

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG No . . I1FT933

Matrix ( so i l /water ) : WATER Lab Sample ID: 156436

Level ( l o w / m o d ) : LOW Date Received: 0 4 / 2 2 / 9 4

% Solids: 0 .0

Concentration Units (ug /L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

50.3
50.0
2.1

28.1
1.0
5.0

312;00
9 . 0
9.0
6 .0

29 .0
1.0

9960
2 .8

0 . 2 0
11.0
2960

1.0
5.0

31800
2 . 0
7 . 0

. . 8.0

C

B
U
B
B
U
U

U
U
U
B
U

B
U
U
B
U
U

U
U
U
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P
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ENVIROFORMS/INORGANIC CLP
SAMPLE 110.
^e__^_sS_ - ̂  <=

INORGANIC ANALYSIS DATA SHEET
'^yLab Name: ETS Analytical Services Contract: 68-D2-0048

^=T
MFT952

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT933
Matrix (soil/water): WATER Lab Sample ID: 156437
Level (low/meo.): LOW Date Received: 04/22/94
% Solids: 0 . 0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41 -7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead .
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

658
50 .0

2 . 1
4 1 . 8

1 . 0
5 .0

30800
9.0
9 .0
6 .0
900
2 . 7

10000
5 6 . 8
0 . 2 0
1 1 . 0
3 1 4 0

1 . 0
5 .0

3 3 8 0 0
2.0
7 . 0

1 1 . 8
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ENVIROFORMS/INORGANIC CLP
1

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT933
Matrix (soil/water): WATER Lab Sample ID: 156438
Level (i o w / m e d ) : LOW Date Received: 04/22/94
% Solids: 0 . 0

Concentration Units (ug/L or nig/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3 4 . 0
50.0

1.3
27 .7

1.0
5.0

30800
9.0
9 .0
6 .0
6 .0
1.0

9770
1.0

0 . 2 0
11.0
2 7 4 0

1.0
5.0

33000
2 .0
7 . 0
8.0

C
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U
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U
U
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1&5 'ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

RCL^-^ ̂  P j - r f
INORGANIC ANALYSIS DATA SHEET I

MFT954
^ab Name: ETS Analytical Services Contract: 68-D2-0048 ________

Lab Code: ETS Case No . : 21950 SAS N o . : SDG N o . : MFT933
r

Matrix ( so i l /water ) : WATER Lab Sample 13. 156439

Level ( l o w / m e d ) : LOW Date Received: 0 4 / 2 2 / 9 4

% Solids: 0 .0

Concentration Units (ug /L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47 -3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23 -5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

480
50 .0

2 . 2
7 3 . 8

1 . 0
5.0

3 3 1 0 0
9 .0
9 .0
6 .0
494
5.0

10700
8 .6

0 .20
1 1 . 0
3490

1 . 0
5 .0

4 1 1 0 0
2 .0
7 . 0
8.0
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126ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

e.e.^.^J^ ft -
INORGANIC ANALYSIS DATA SHEET

MFT955
'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . , : SDG N o . : MFT933
Matrix (soil/water): WATER Lab Sample ID: 156440
Level (iow/med): LOW . Date Received: 04/22/94
% Solids: , 0 . 0

' Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

•

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34 .0
50.0

1.2
66 .4

I' .O
5.0

33600
9 .0
9 .0
6 .0

11.1
1.0

10800
3.7

0 . 2 0
11.0
3670

1.0
5.0

41200
2 . 0
7 . 0
8.0

C
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U
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B
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U
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0' (c
ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
cr^Jto^-x^-. U -s^e^

INORGANIC ANALYSIS DATA SHEET
MFT958

'Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT933
Matrix (soil/water): WATER Lab Sample ID: 156441
Level (low/med): LOW Date Received: 04/22/94
% Solids: 0 . 0

Concentration Units (ug/L or ing/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

248
50 .0

1 .0
1 6 . 2

1 . 0
5 .0

269000
9.0
9 .0
6.0

84./7
1 . 7

47200
650

0 .20
1 1 . 0
4350

1 . 0
5 .0

92000
2 .0
7 .0
8'. 3
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ENVIROFORMS/INORGANIC CLP
- 1CS
SAMPLE NO.

f^o—^— E-^ <«)D

INORGANIC ANALYSIS DATA SHEET
MFT959

'Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT933

Matrix (soil/water): WATER Lab Sample ID: 156442

Level (low/mea): LOW Date Received: 04/22/94

% Solids: 0 . 0

Concentration Units (ug/L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

, i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

1 1 9
50.0

1 . 0
13 .5

1 .0
5.0

265000
9.0
9.0
6.0
6.9
1 . 0

45400
569

0 .20
1 1 . 0
4 1 4 0

1 . 0
5 .0

90100
2.0
7 . 0
8.0
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J* A ^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
s SSRZ s REGION 6
\~ / HOUSTON BRANCH

'•'( »»ô  10625 FALLSTONE RD
HOUSTON, TEXAS 77099

129

MEMORANDUM

Date: 7-25-1994

Subject: Contract Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill , 6H-MA

Site: MOLY CORP

Case#: 21950
SDGjC: MFT-965

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.

The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.

The data package was found to be:

( ) Acceptable. No ma^or problems with data package.

(X) Provisional; use of data requires caution. Problems are
noted in Review Summary. Data is acceptable for Regional use.

( ) Unacceptable; Some or all of data should not be used.
Problems are noted in the Review Summary.

Questions regarding the data review can be addressed to me.

Attachments

cc: R. Flores, Region 6 CLP/TPO
»

M. ElFeky, Region 6 Data Coordinator
Regional CLP/TPO (lab out of Region 6)
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

<Ty R*cyctod/R«cycl«bto
r> \} PrtntBd-WiSoy/Canoflnkonoaxiflhai



USEPA REGION VI

INORGANIC REGIONAL ACCEPTANCE/REJECTION/REDUCED VALUE RECOMMENDATION FORM

»»»»»»»nnmnnnnnn

.................................................................... , FQfm DUE DATE »

LAB CODE ETS CASE NO 21950 SDG NO MFT965 I » 06/28/9'* »

SITE NAME MOLYCORP NUMBER OF SAMPLES 1<» I »i>il««»»ii«»HK«»«i>«
-------------------------,----------------..------....-.----------.. , 3pe MAILDATE *

» 06/02/9<« »
PART I DATA ACCEPTANCE OR REJECTION i)<i«r«»ii»»»«»«o»»

INSTRUCTIONS EPA REGIONS MUST ACCEPT OR REJECT DATA WITHIN 30 DAYS IF DATA ARE BEING REJECTED, THIS FORM

MUST BE ACCOMPANIED BY 1 ) A SIGNED MEMO FROM THE REGIONAL OFFICIAL DESCRIBING THE CONTRACTUAL REASONS FOR

REJECTION ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS,TELEPHONE LOGS, ETC ), 2 ) ALL REJECTED DATA

A FULL DATA ACCEPTANCE OR REJECTION

CHECK ONE OF THE FOLLOWING IF YOU FULLY ACCEPT OR FULLY REJECT ALL SAMPLES IN THIS SDG

/
/ ACCEPT ALL ____ REJECT ALL

B REJECTION OF ALL SAMPLES FOR A PARTICULAR FRACTION

, CHECK ONE OF THE FOLLOWING IF YOU FULLY REJECT ALL SAMPLES IN A PARTICULAR FRACTION IN THIS SDG

REJECT ALL ____ METALS ____ CYANIDE

C REJECTION AT THE SAMPLE AND FRACTIONAL LEVEL

CHECK THE FOLLOWING TO REJECT SAMPLES AT THE SAMPLE/FRACTIONAL LEVEL AND COMPLETE THE REVERSE SIDE

OF THIS FORM

PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE/FRACTION

PART II REDUCED VALUE

INSTRUCTIONS REGION RECOMMENDS REDUCED VALUE AND RETAINS THE DATA FOR A REDUCED VALUE TO BE PROCESSED, THIS

FORM MUST BE ACCOMPANIED BY A SIGNED MEMO FROM THE REGIONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE,

THE DOLLAR AMOUNT FOR REDUCED VALUE, AND A WRITTEN JUSTIFICATION 1 NARRATIVE) OF HOW SAMPLE WORTH WAS

DETERMINED FOR EACH AFFECTED SAMPLE ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS, TELEPHONE LOGS. ETC )

CHECK ONE OF THE FOLLOWING

^ NO REDUCED VALUE ___ REDUCED VALUE (COMPLETE REVERSE SIDE)

IDENTIFY THE SAMPLES/FRACTIONS THAT ARE RECOMMENDED FOR REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM

»it»«»K«»»»«i<»»*«»«««»»««««««»i> THIS FORM CANNOT BE PROCEESSED WITHOUT A SIGNATURE »»»»»H«»»»««»»««»»»n>»if*»»

• »

» »

» NAME OF REGIONAL OFFICIAL "/^ \'/''/./D Z^Z'/^^^V_____________________________________ »

» - ' - / / / *
» SIGNATURE ________' / ^/-'/ •J-J-_______________________ DATE 7~^2. ST"-9 <U-______ »^ ^ — — — - - ' • / •

» SEND THIS FORM TO SAMPLE MANAGEMENT OFFICE »

» SAMPLE SCHEDULING i REPORTING SECTION »

» fS^ i00 NORTH LEE STREET, ALEXANDRIA, VA 22314 »
» ^y »
»»««»««»K»«»*«»»»IC»««««H»«»»»«H»««

»»»»««K»«»«)1»»»*1> »»«•»• ••l)»N»»lll<«XK»ltKII»»

* SEE LIST OF SAMPLES ON REVERSE SIDE »
»»»«»»KII»l>«»«»«»»«KKI«»i«»««ll»«««»«ll»»»»»»



LAB CODE ETS CASE NO 21950 SDG NO MFT965 |

fi«&T III PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE

UP
ENTER A "X" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REJECTION
ENTER A "D" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REDUCED VALUE

I 1 FRACTIONS A N A L Y Z E D '
SAMPLE I METALS I CYANIDE

LCSW I Y I I I

MFT965 I Y I I 1

MFT965D I Y I I I

MFT965S I Y I I I

MFT969 I Y I I I

MFT970 I Y I I I

MFT979 I Y I I I

MFT980 1 Y I I I

•MFT981 I Y I I I

MFT982 I Y I I I

MFT995 I Y I I I

MFT996 I Y I I I

MFT997 I Y I I I

MFT998 I Y



E8AT REGION VI
C/o U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON^ TX 77099

MEMORANDUM

DATE: July • 2 . 2 , 1994
TO: Melvin Ritter, ESAT RPO, Region VI

Û UfiĴ Ĝ̂FROM: Bill Blanton, ESAT ETM, Region VI
SUBJECT: CLP Data Review
REP: WUD # 6-4581

Attached is the data review summary for Case #21950
SDG #MFT965
Site MOLY CORP

COMMENTS:

1. The data package is technically provisional.
2. Hardcopy data review didn't confirm the missing information

on the Form 14's noted by CCS. There were no contractual
violations noted by CCS or the hardcopy data review.

3 . The duplicate results for copper and zinc were inconsistent.
4 . FAA QC failed for selenium and thallium.

5. The laboratory made 6 reporting errors.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLS-TONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. 21950 SITE MOLY CORP
LABORATORY ETS NO. OF SAMPLES/
CONTRACT # 68-D2-0048 MATRIX 11 water
SDG # MFT965 REVIEWER (IF NOT ESD) ESAT
SOW# ILM02.0 REVIEWER'S NAME Linda Hoffman
ACCT ^ 4TFAJNA1 SF ^ TAUZZ COMPLETION DATE July 22. 1994
SAMPLE N O . : MF-T965, MF-T969, MF-T970, MF-T979, MF-T980, MF-
T981, MF-T982, MF-T995, MF-T996, MF-T997, MF-T998

DATA ASSESSMENT SUMMARY
ICP AA HG

1. HOLDING TIMES 0
«' " , 2̂ . CALIBRATIONS 0

3f BLANKS 0
4. MATRIX SPIKES 0
5. DUPLICATE ANALYSIS X
6 . ICP QC 0
7. FAA QC
8. LCS 0
9 . SAMPLE VERIFICATION X

10. OTHER QC 0
11. OVERALL ASSESSMENT X

0
0

X
-0-

x
0

0 = Data had no problems/or qualified due to minor problems
M = Data qualified due to ma']or problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A= Not applicable

ACTION ITEMS:
AREAS OF CONCERN: Duplicate differences were high, blank
concentrations were above the IDL, and FAA analytical spike
recoveries were outside QC limits.
NOTABLE PERFORMANCE:



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 21950 SDG MFT965 Site MOLY CORP Lab ETS

COMMENTS: Eleven water samples were analyzed at low
concentrations for total metals. No field duplicate or QC
samples were indicated by the sampler. The data package the met
required 35-day turnaround time.
The data package is technically provisional due to problems with
blanks, duplicate differences, and FAA QC. This report documents
only the QC requirements that weren't met and those factors
affecting the technical usability of the results.
An Evidence Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.

1. Holding Times
All holding time criteria were met.

2. Calibrations
All calibrations were acceptable.

3. Blanks
Arsenic, lead, and selenium were reported in the calibration
and/or preparation blanks. Lead concentrations in samples MF-
T980 and MF-T982 were above the CRDL, and these results are
biased low due to blank concentrations of lead. The reviewer
has qualified the results below the CRDL that were affected by
blank concentrations, and all qualifications are listed on the
Data Summary'Table.

4. Pre-digestion Matrix Spike Recovery
All matrix spike recoveries met QC criteria.

5. Duplicate Analysis
All copper and zinc results are estimated because duplicate
differences failed to met QC criteria.

6 . ICP Quality control
,'-• The serial dilution and ICS results were acceptable.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 21950 SDG MFT965 Site MOLY CORP Lab

7. Furnace Atonic Absorption Quality Control
FAA Analytical Spike Recovery
The samples listed below are estimated because FAA analytical
spike recoveries were below the QC limits. Physical or
chemical interference is possible.

Selenium results for samples MF-T969, MF-T979, MF-T981,
MF-T982, and MF-T995.
Thallium results for samples MF-T965, MF-T969, MF-T979,
MF-T980, MF-T982, and MF-7995.

Arsenic samples MF-T965, MF-T995, and MF-T996 had analytical
spike recoveries above the QC limit, but the results weren't
qualified because sample concentrations were below the IDL.
Thallium analytical spike recoveries for samples MF-T970 and
MF-T996 were only marginally below the QC limits. Since these
results were undetected no qualifications were made.
Method of Standard Addition
The MSA result was acceptable.

8. Laboratory Control sample
The LCS results were acceptable.

9 . Sample Verification
The data reviewer noted the following errors.

Airbill ^9207028250 is missing 'from the data package.
The SDG number reported on Form DC-1, page 208, is
'incorrect.
From the raw data, it appears that the barium,preparation
blank reported on Form 3 is incorrectly reported.
In the raw data page 140, a sample concentration was
changed, but wasn't initialed and dated.
On Form 1, the selenium result for sample MF-T995 was
reported without the " W " flag.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 21950 SDG MFT965 Site MOLY CORP Lab ETS

9 . Sample verification, continued
On Form 14, the %R reported for sample MF-T995A is
incorrect.

The laboratory responded to CCS, and the resubmitted information
is included with the data package. However, the resubmitted Form
14's weren't missing from the original data package and aren't
necessary.
10. Other QC

There were no Section 10 problems.
11. Overall Assessment

The data package is provisional for the following reasons.
All copper and zinc results were estimated due to
inconsistent duplicate results.
Five selenium and six thallium samples were estimated
because FAA analytical spike recoveries failed to meet
QC criteria.



In Reference to
Case 21950/SDG MFT965
Page 1_ of 2 pages

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

FAX Record Log

Date Of FAZ: July 2 2 . 1994

Laboratory Name: ETS
Lab Contact: Susanna Deegan ,
Region: 6,

Regional Contact: Linda Hoffman (ESAT)
FAX Initiated by: Region
In reference to data for the following sample numbers:
FMF-T965, MF-T969, MF-T970, MF-T979, MF-T980, MF-T981, MF-T982,
MF-T995, MF-T996, MF-T997, MF-T998
Summary of Questions/issues:
A. Airbill ^9207028250 is missing from the data package. A

duplicate Traffic Report was submitted in place of the above
Airbill. Please resubmit the above Airbill and number as
page 297A.

B. The SDG number reported on Form DC-1, page 208, is incorrect,
Please correct the SDG number on Form DC-1 and resubnit.

C. From the raw data (page 82) , it appears that the barium
preparation blank reported on Form'3 (page 2 6 ) should be
-l.OB ^g/L, not l.OB p.q/L. Please-correct Form 3 and
resubmit.

D. In the raw data (page 1 4 0 ) , a sample concentration was
changed but wasn't initialed and dated. Please date and
initial the correction and resubmit page 140.

E. On Form 1 (page 9 ) , the selenium result for sample MF-T995
should have a " W " flag. Please correct Form 1 and resubmit.

F. From the raw data (page 1 4 0 ) , the %R reported on Form 14
' (page 57) for -sample MF-T995A, should be 6 1 . 2 % , not 57.5%.
Please correct the Form 14 and resubmit.



In Reference to
Case 21950/SDG MFT965
Page 2 of 2_ pages

G. Custody seals are required on all resubmissions.

The EPA expects the laboratory to look into items and submit data
within fourteen days to Christy Macdowell, U . S . EPA, 10625
Fallstone Road, Houston TX 77099.

^^ •̂̂  7-22-94
Signature' //, Date

^ 11411

Distribution: ( 1 ) Lab Copy, ( 2 ) Region Copy, ( 3 ) SMO Copy



ManTech Environmental Technology
E ĵl Region 6

c/o US E?A 10625 Fallstone Rd, Houston, TX 77099 TEL:(713) 983-2125

FACSIMILE COVER SHEET

Please deliver the following pages to:

Name Susanne Deecran

Firm ETS

City Roaroke State ^A

Telephone 703-265-0004 Ext. _______

Fax Telephone No. 703-563-4866 Ext. __

Sender:
N|Ae Linda Hoffman ESAT
Date Julv 2 2 , 1994 Tine
Total NunJser of pages including this Cover Sheet 3

If you do not receive all the pages or if any pages are unclear,
please call: (713) 983-2125

MESSAGES:

Fax Model No. Panafax UF-620 Fax No. (713) 983-2248



DATA QUALIFIER DE7IHITIOM8

The following definitions provide brief explanations of the ESAT-
Regicn 6 qualifiers assigned to results in the data review
process.

U Undetected

J Es-cimated value

R Unusable

F A possibility of a false negative exists.

N Questionable identification.

UC Undetected at the listed detection limit which was raised due
ta apparent blank contamination.

UJ Estimated detection limit due to the outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

A ?ositive bias.

,/ Negative bias.



Case Ho.: 21950
Laooratocy: ETS

DATA SUMMARY
SOG. H o . : MFT965
Matrix: UATER

I t /
4JL

Reviewer: A. CANTU
Units: UG/L

E?AA=>
LABW^

ALUMINUM

A N T I M O N Y

A R S E N I C

BARIUM

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY-n
POTASSIUM

S E L E N I U M

SILVER

SODIUM

T H A L L I U M

VANADIUM

Z I N C 8 UJ

FLAG
MF-T965

40

50 U

1 U

57.5

1 U

5 U

123000

9 U

9 U

6 UJ

33.4

1 U

20700

11

0.2 U

11 U

1060

2 U

5 U

48000

2 UJ

7 U

FLAG
MF-T969

36

50 U -

1 U

36.1

1 U

5 U

157000

9 U

9 U

6 UJ

643

2.4

31800

43.5

0.2 U

11 U

667 U

2 UJ

5 U

65700

^ 2 U J

7 U

8 UJ

FLAG
MF-T970

55.7

50 U

1 U

36

1 U

5 U

158000

9 U

9 U

6 UJ

31.3

4.2

30900

1 7

0 2 U

11 U

945

2 U

5 U

66600

2 U

7 U

8 UJ

FLAG
MF-T979

115

50 U

1 U

35 8

1 U

5 U

255000

13.1

9 U

6 UJ

455

1.5

46500

14.9

0.2 U

11 U

1240

2 UJ

5 U

67600

2 UJ

7 U

8 UJ

FLAG COMMENTS
MF-T980

34 U

50 U

1 U

31.4

1 U

5 U

243000

9 U

9 U

6 UJ

40.1

8.3 M

45000

1.9

0.2 U

11 U

973

2 U

5 U

65900

2 UJ

7 U

8 UJ



Case No..
Laboratory:

EPAl||^>
LAB nT
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

|t

POTASSIUM

S E L E N I U M

SILVER

SOOIUM

THALLIUM

VANADIUM

Z I N C

21950
ETS

8.5 J

•»-/ ~

FLAG
MF-T981

3210

50 U

1 4 vJ

295

1 U

5 U

232000

16.6

9 U

7.2 J

17900

2.6 UC

44400

215

0.2 U

11 U

2940

2 UJ

5 U

69900

2 U

7.2

DATA SUXMAR
SOG. Ho..
Mat r ix .

FLAG
MF-T982

34 U

50 U

1 U

34.5

1 U

5 U

231000

9 U

9 U

6 UJ

184

8.5 -J

44300

22

0.2 U

11 U

2840

2 UJ

5 U

71400

2 UJ

7 U

8 UJ

\ !

FLAG
MF-T995

108

50 U

1 U

44 7

1 U

5 U

2SOOO

9 U

9 U

6 UJ

360

2.5 UC

5180

6.8

0 2 U

11 U

667 U

2 6 vJ

5 U

66400

2 UJ

7 U

75.1 J

Y
MFT965
UATER

MF-T996

41 1

FLAG

34 U

50 U

1 U

1 U

5 U

28200

9 U

9 U

6 UJ

19

1 U

5260

3.1

0 2 U

11 U

667 U

2 U

5 U

66300

2 U

7 U

75.4 J

Reviewer:
Units:

FLAG
MF-T997

55.8

50 U

1 U

70

1 U

5 U

84000

9 U

9 U

6 UJ

849

1.2 UC

15600

4.1

0 2 U

11'U

766

2 UJ

5 U

26900

2 U

7 U

260 J

,'̂ :"

A. CANTU
UG/L

COMMENTS

I f '•^
^



J
DATA SUMMARY

Case Ho : 21950 SOG. No.. MFT965 Reviewer; A. CANTU
Laborotory; ETS Matrix. UATER Units: UG/L

FLAG FLAG FLAG FLAG FLAG COMMENTS

•ff»
ALUMINUM

ANTIMONY

A R S E N I C

BARIUM

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

' ®
POTA§5!UM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

Z I N C | 206 J

MF-T998

34 U

50 U

1 U

65.7

1 U

5 U

80800

9 U

9 U

6 UJ

13 5

1 U

14600

3.3

0.2 U

11 U

667 U

2 U

5 U

26100

2 U

7 U

I /- f\
^J



144

INORGANIC/ORGANIC COMPLETE

! Case No^ 21950 SOG No. MFT965 SOG Nos. To Follow

SOG FILE (CSF) INVENTORY CHECKLIST

SAS No. Date Rec 5-31-94

EPA Lab ID: ETS

Lab Location: Roanoke. VA

Region: 6 Audit Ho.: 21950/HFT965

ReSutantted CSF? Yes No X

Box Ho(s): CNE

COMMENTS:

5 and 13. On the Form OC-2 page 297A is listed as Airbill
W207028250. Page 297A is a copy of the Traff ic Report, and
the above Airbill wasn't sutamtted with the data package.

3. The SOG number on Form OC-1, page 208 is incorrect.

0

Over for additional comments. >'

ORIGINALS

CUSTODY SEALS
1 Present on package?

2 intact uoon receipt?

FORK OC-2

3 Huroenng scheme accurate?

4 Are enclosed documents listed?

5 Are listed documents enclosed?

FORM DC-1
6. Present?

7 Complete?

8 Accurate?

CHAIN-OF-CUSTCDT
RECCRD(s)

9 Signed?

10. Dated?

TRAFFIC REPORT(S)
PACKING LIST(s)

1 1 Signed?

12. Dated?

AIRBILLS/AIRBILL STICKER
13 Present?

U Signed?

1 5 Dated?

SAMPLE TAGS
16. Does DC-1 list tags as being included?

17 Present?
OTHER DOCUMENTS

18 Complete?

19 Legible?

20. Original?

20a.If "NO", does the copy indicate
where original documents are located^

YES

X

x

X

x

x
x

x
x

x
x

x
x

x
x

x
x

x

NO

x

x

x

x

1/A

audited by:/l<^

audited \ry^

Audited^by:

O^teecvd by CI

^r Entered

Reviewed

^

EAT:

by:

by:

•̂ .
•̂

'̂

///

Signature

Signature

^2-̂

//

Printed Name/Title

-

Printed Name/Title

^ " ^ D a v i d Spencer/Scientist Associa

TO 9E COMPLETED 3Y CEAT

Date Entered Date

te

Reviewed:

Date

Date

Date

7-13-94

DC-2



ENVIROFORMS/INORGANIC CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: ETS Analytical Services
Lab Code: ETS Case N o . : 21950
SOW N o . : ILM02.0

Sample No.
MFT965
MFT965D

Contract: 68-D2-0048
SAS N o . : SDG N o . : MFT965

Lab Sample ID.
156389
156389D

MFT965S 156389S
MFT969 156461
MFT970 156462
MFT979 156463
MFT980 156464
MFT981 156465
MFT982 156466
MFT995 156467
MFT996 156468
MFT997 156469
MFT998 156470

Were ICP interelement corrections applied?
Were ICP background corrections applied?

If yes, were raw data generated before
application of background corrections?

Comments:

Yes/No NO
Yes/No YES
Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for (completeness, for
other than the conditions detailed above.' !Release of the data contained
in this hardcopy data package and in the comput!er-readablle data submitted
on floppy diskette has been authorized'by;the Laboratory Manager or the
Manager's designee, as verified by the following signature.

P i n
J^^g^t/W U^?^,.gnature: Name:

o^7/^/Date: Title:

'O'C'V K / Q Q



14G
ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
5&' i^J-^^z.^^4

INORGANIC ANALYSIS DATA SHEET /
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT965
Matrix (soil/water): WATER Lab Sample ID: 156389
Level (low/med): LOW Date Received: 04/22/94
% Solids: 0 . 0

MFT965

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

40 .0
50.0
1.0

57.5
1.0
5.0

123000
9.0
9.0
6.0

33.4
1.0

20700
11.0
0 .20
11.0
1060
2 .0
5.0

48000
2 .0
7 .0
8.0

C

B
U
U
B
U
U

U
U
U
B
U

B
U
U
B
U
U

U
U
U

Q

W

*

W

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After; COLORLESS

pnunents:

Clarity Before: CLEAR
Clarity A f t e r : CLEAR

Texture:
Artifacts;

FORM I IN
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
T-p i^[| ^ - ̂

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT965
Matrix (soil/water): WATER Lab Sample ID: 156461
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

MFT969

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
J440i-28-0
.7440-62-2
7440-66-6

i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Maqnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

36.0
50.0

1.0
36.1
1.0
5.0

157000
9.0
9.0
6.0
643
2 . 4

31800
43.5
0.20
11.0

667
2 .0
5.0

65700
2 .0

i , , '7 .0
! ; ! 18.0
i i i ' , i

;

C

B
U
U
B
U
U

U
U
U

B

U
U
U
U
U

U
U
U
'

Q

*

W

W
1 ]
* 1

1 1

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS
Comments:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture:
Artifacts;

FORM I - IN
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO. ,
-i^ ^^g.[i ^ - f

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT965
Matrix (soil/water): WATER Lab Sample ID: 156462
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

MFT970

Concentration Units (ug/L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

55.7
50.0

1.0
36.0

1.0
5.0

158000
9.0
9.0
6.0

31.3
4 .2

30900
1.7

0 . 2 0
11.0

945
2 .0
5.0

66600
2 .0

1 7.0
8.0

C

B
U
U
B
U
U

U
U
U
B

B
U
U
B
U
U

U
U
U

Q

*

W

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS

Comments:

Clarity Before: CLEAR
1 ! .

Clarity After: CLEAR
Texture:
Artifacts;

FORM I - IN
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
~rrLA^e(t ^b -^

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT965
Matrix (soil/water): WATER , Lab Sample ID: 156463
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

MFT979

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
744:0-23-5
74410-28-0
,744!0-62-2
7440-66-6

1

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

115
50.0
1.0

35.8
1.0
5.0

255000
13.1
9.0
6.0
455
1.5

46500
14.9
0 .20
11.0
1240
2.0
5.0

67600
2 .0
7.0
8.0

C

B
U
U
B
U
U

U
U

B

B
U
U
B
U
U

U
U
U

Q

*

W

W

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After: COLORLESS

I'.omments:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture:
Artifacts

FORM I - IN
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
-rp t^-^2-l\ ~S - r

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT965
Matrix (soil/water): WATER Lab Sample ID: 156464
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

MFT980

Concentration Units (ug/L or nig/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34.0
50.0

1.0
31.4

1.0
5.0

243000
9 .0
9 .0
6 .0

40.1
8.3

45000
1.9

0 .20
11.0

973
2 .0
5.0

65900
2.0
7 .0
8.0

C

U
U
U
B
U
y
U
U
U
B

B
U
U
B
U
U

U
U
U

Q

*

W

*
•

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS

Clarity Before:, CLEAR ' ,
Clarity After: CLEAR

Texture:
Artifacts

Comments:

0
FORM I - IN
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT965
Matrix (soil/water): WATER Lab Sample ID: 156465
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

MFT981

Concentration Units (ug/L or nig/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3210
50.0

1.4
295
1.0
5.0

232000
16.6
9.0
7 .2

17900
2 .6

44400
215

0.20
11.0
2940

2 .0
5.0

69900
2.0
7 .2
8.5

C

U
B

U
U

U
B

B

U
U
B
U
U

U
B
B

Q

*

W J

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR
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ENVIROFORMS/INORGANIC CLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . : 21950

Matrix (soil/water): WATER

Level (low/mod): LOW

% Solids: 0.0

SAS N o . : SDG N o . : MFT965

Lab Sample ID: 156466

Date Received: 04/23/94

Concentration Units (ug/L or nig/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4 -
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron .
Lead
Maqnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34 .0
50.0

1 .0
34.5

1 . 0
5.0

231000
9.0
9.0
6.0
184
8.5

44300
22 .0
0.20
1 1 . 0
2840

2.0
5.0

7 1 4 0 0
2 .0
7.0
8.0

C

U
U
U
B
U
U

U
U
U

U
U
B
U
U

U
U
U

Q

*

W

W

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
CLk^g ̂  k.'e[1 -

d INORGANIC ANALYSIS DATA SHEET
MFT995

Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT965
Matrix (soil/water): WATER Lab Sample ID: 156467
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0 . 0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

'

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

108
50.0

1.0
44 .7

1.0
5.0

28000
9.0
9.0
6 .0
360
2 .5

5180
6.8

0 .20
11.0

667
2 .6
5.0 i

66400
2 . 0
7.0

75.1

C

B
U
U
B
U
U

U
U
U

B

B
U
U
U
B
U

U
U

Q

W

*

W
1

* 1

M
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P
F
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P
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1[}4 -^
SAMPLE NO.
<^^l^_^-e'1 '

ENVIROFORMS/INORGANIC CLP
1

IJD INORGANIC ANALYSIS DATA SHEET
MFT996

Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . ; SDG N o . : MFT965
Matrix (soil/water): WATER Lab Sample ID: 156468
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Maqnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34.0
50.0

1.0
41.1

1.0
5.0

28200
9.0
9.0
6.0

19.0
1.0

5260
3.1

0 .20
11.0

667
2 .0
5.0 ,

66300
2.0
7.0

75.4

C

U
U
U
B
U
U

U
U
U
B
U

B
U
U
U
U
U

U
U

Q

W

*

W

*

M

P
P
F
P
P
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P
P
P
P
P
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P
P
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P
P
F
P
P
F
P
P
NR
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
&-T.7 - L^

f^ INORGANIC ANALYSIS DATA SHEET
MFT997

Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . ; MFT965

Matrix (soil/water): WATER Lab Sample ID: 1564690

Level (low/med): LOW Date Received: 04/23/94

% Solids: 0.0

Concentration Units (ug/L or ing/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

•

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese '
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

55.8
50.0

1.0
70.0

1.0
5.0

84000
9.0
9.0
6.0
849
1 .2

15600
4 .1

0.20
1 1 . 0

766
2.0
5.0

26900
2.0
7.0
260

C

B
U
U
B
U
U

U
U
U

B

B
,U
U
B
U
U

U
U

Q
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M
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ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

•E^ - e
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT965
Matrix (soil/water): WATER Lab Sample ID: 156470
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

MFT998

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34.0
50.0

1.0
65.7

1.0
5.0

80800
9.0
9.0
6.0

13.5
1.0

14600
3.3

0 .20
11.0

667
2 .0
5.0

26100
2 .0
7.0
206

C

U
U
U
B
U
U

U
U
U
B
U

B
U
U
U
U
U

U
U

Q

*

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
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P
P
F
P
P
F
P
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY? S.^ 1

•W
REGION 6

HOUSTON BRANCH
10625FALLSTONERD

HOUSTON, TEXAS 77099

MEMORANDUM

Date: 7-25-1994
Subject: Contract Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill , 6H-MA

Site: MOLY CORP
Case)C: 21950

SDGjC: MFT-956

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:

i( ) Acceptable. No ma^or problems with data package.
( X ) Provisional; use of data requires caution. Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary.
Questions regarding the data review can be addressed to me.
Attachments
cc: R. Flores, Region 6 CLP/TPO

M. ElFeky, Region 6 Data Coordinator
Regional CLP/TPO (lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

<^> RecycdMtocyctabto
r\ <\ PrfnMdiMlSovX^UKltolNionoaoarttiai



USEPA REGION VI ^ lUS

INORGANIC REGIONAL ACCEPTANCE/REJECTION/REDUCED VALUE RECOMMENDATION FORM

»«»»»i»»i»»«»»»r«»»
gjjK -------------------------------.....-..-----...--.--..--.-..---.-.... » FQR^ O(JE o^yg »

W I LAB CODE ETS CASE NO 21950 SDG NO MFT9S6 I » 06/28/9'* *

I SITE NAME MOLYCORP NUMBER OF SAMPLES 21 I »»»••»)»»»•»»»»»»»
-.-------------..-----.--...---..........-.-......................... , gQg MAILDATE »

» 06/03/'»<* *
PART I DATA ACCEPTANCE OR REJECTION »••»•»»)»»«»»»•*«•

INSTRUCTIONS EPA REGIONS MUST ACCEPT OR REJECT DATA WITHIN 30 DAYS IF DATA ARE BEING REJECTED, THIS FORM

MUST BE ACCOMPANIED BY 1 ) A SIGNED MEMO FROM THE REGIONAL OFFICIAL DESCRIBING THE CONTRACTUAL REASONS FOR

REJECTION ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS,TELEPHONE LOGS, ETC ), 2 ) ALL REJECTED DATA

A FULL DATA ACCEPTANCE OR REJECTION

CHECK ONE OF THE FOLLOWING IF YOU FULLY ACCEPT OR FULLY REJECT ALL SAMPLES IN THIS SDG

ACCEPT ALL ____ REJECT ALL

B REJECTION OF ALL SAMPLES FOR A PARTICULAR FRACTION

CHECK ONE OF THE FOLLOWING IF YOU FULLY REJECT ALL SAMPLES IN A PARTICULAR FRACTION IN THIS SDG

REJECT A L L ____ METALS ____ CYANIDE

C REJECTION AT THE SAMPLE AND FRACTIONAL LEVEL

CHECK THE FOLLOWING TO REJECT SAMPLES AT THE SAMPLE/FRACTIONAL LEVEL AND COMPLETE THE REVERSE SIDE

OF THIS FORM

PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE/FRACTION

PART II REDUCED VALUE

INSTRUCTIONS REGION RECOMMENDS REDUCED VALUE AND RETAINS THE DATA FOR A REDUCED VALUE TO BE PROCESSED, THIS
FORM MUST BE ACCOMPANIED BY A SIGNED MEMO FROM THE REGIONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE,
THE DOLLAR AMOUNT FOR REDUCED VALUE, AND A WRITTEN JUSTIFICATION (NARRATIVE) OF HOW SAMPLE WORTH WAS
DETERMINED FOR EACH AFFECTED SAMPLE ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS, TELEPHONE LOGS, ETC )

CHECK ONE OF THE FOLLOWING

^/NO REDUCED VALUE ___ REDUCED VALUE 1 COMPLETE REVERSE SIDE)

IDENTIFY THE SAMPLES/FRACTIONS THAT ARE RECOMMENDED FOR REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM

)»»»•»»)»» »»•»•»••»»»»)»»»»»»»»»)» THIS FORM CANNOT BE PROCEESSED WITHOUT A SIGNATURE »»»»»•»»•»»••»»»»»»»»»•••»»»»

» *

» NAME OF REGIONAL OFFICIAL ^^^/^f^llD /^/^F^Y
/

* f i l l *
* SIGNATURE _____________^' /. ^^-(M_________________________ DATE ^-^P-^^-__________ */ 77 /
» SEND THIS FORM TO SAMPLE MANAGEMENT OFFICE «

» SAMPLE SCHEDULING 8 REPORTING SECTION •»

«'(0^ 300 NORTH LEE STREET, ALEXANDRIA, VA 2231<» «

»^V »
»»«»»»««»» M »»«*•»»« W« «»« »»«««K K M »«»«»»•«*«»»»«•»«»»»«»«»»«««««•« »««»«»»»*»M«XHKK»M«W»«»»««»»KX»»««K««»»1>»«««1>«

)(><»M»»«*«»»>»»»»)»»»»»»»»»*«»»»«»«»W«»N»»M

» SEE LIST OF SAMPLES ON REVERSE SIDE »
»M»»«»»»««««»»»«W»»«l t»«»»«»»»»««V»l(««»»i(W



LAB CODE ETS CASE NO 21950 SOG NO MFT956 I

PART III PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE

^TER A "X" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REJECTION

ENTER A "D" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REDUCED VALUE

FRACTIONS ANALYZED

SAMPLE I METALS I CYANIDE

LCSW I Y I I I

MFT956 I Y I I I

MFT957 I Y I I I

MPT960 I Y I I I

MFT961 I Y I I I

MFT962 I Y I I I
--- .--------- .----- .----------------- .

MFT963 I Y I I |

MFT964 I Y I I I

MFT966 I Y I I I

^^MFT967 I Y I I I

MFT'>71 I Y I I I

MFT972 I Y I I I

MFT973 I Y I I I

MFT973D 1 Y I I I

MFT973S I Y I I I

MFT974 I Y I I I

MFT975 I Y I I I

MFT976 I Y 1 I I

MFT977 I Y I I I

MFT978 I Y I I I

6



ESAT REGION VI
c/0 U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

DATE: July 22, 1994

TO: Melvin Ritter, ESAT RPO, Region VI
^ WJ^J^FROM: Bill Blanton, ESAT ETM, Region VI

SUBJECT: CLP Data Review
REF: WUD # 6-4580
Attached is the data review summary for Case #21950

SDG #MFT956
Site MOLY CORP

COMMENTS:
1. The data package is technically provisional.
2. No contractual errors were detected by CCS or the hardcopy

data review.
3 . The lead, selenium, and thallium matrix spike recoveries were

below the QC limits.
4. FAA QC was outside QC limits for lead, selenium, and

thallium.
5. The laboratory exceeded the 35-day turnaround time by three

days.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT
CASE NO. 21950 SITE MOLY CORP
LABORATORY ETS NO. OF SAMPLES/
CONTRACT # 68-D2-0048 MATRIX 18 water
SDG ^ MFT956 REVIEWER (IF NOT ESD) ESAT
SOW# ILM02.0 REVIEWER'S NAME Linda Hoffman
ACCT ^ 4TFAJNA1 SF # TFAUZZ COMPLETION DATE July 22. 1994
SAMPLE N O . : MF-T956, MF-T957, MF-T960, MF-T961, MF-T962, MF-
T963, MF-T964, MF-T966, MF-T967, MF-T971, MF-T972, MF-T973, MF-
T974, MF-T975, MF-T976, MF-T977, MF-T978, MF-T984

DATA ASSESSMENT SUMMARY
ICP AA HG

1. HOLDING TIMES 0
2. CALIBRATIONS 0
3. BLANKS 0
4. MATRIX SPIKES 0
5. DUPLICATE ANALYSIS 0
6 . ICP QC _ 0
7. FAA QC
8. LCS 0
9 . SAMPLE VERIFICATION 0

10. OTHER QC 0
11. OVERALL ASSESSMENT 0

0

0 = Data had no problems/or qualified due to minor problems,
M = Data qualified due to ma^or problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A= Not applicable

ACTION ITEMS:
AREAS OF CONCERN: Matrix spike recoveries were below the QC
limits and blank concentrations were above the IDL's.
NOTABLE PERFORMANCE:



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 21950 SDG MFT956 Site HOLY CORP Lab ETS

COMMENTS: Eighteen water samples were analyzed at low
concentrations for total metals. Samples MF-T975/MF-T977 and MF-
T976/MF-T978 were field duplicate pairs, sample MF-T984 was a
field blank, and sample MF-T973 was designated as the QC sample.
The data package was received at the Region three days past the
35-day turnaround time.
The data package is technically provisional due to problems with
blanks and matrix spike recoveries. This report documents only
the QC requirements that weren't met and those factors affecting
the technical usability of the results.
An Evidence Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.

1. Holding Tines
All holding time criteria were met.

2. Calibrations
All calibrations were acceptable.

3. Blanks
Calibration/Preparation Blanks
Arsenic, iron, lead, and manganese were reported in the
calibration and/or preparation blanks. The lead concentration
in sample MF-T971 was above the CRDL, and is biased low due to
calibration blank concentrations.
Field Blank
Sodium and zinc were reported in the field blank. Sodium
concentrations in samples MF-T956,;MF-T957, MF-T960, and MF-
T961, and zinc concentrations in MFiiT963 and MF-T971 were
above the CRDL and should be considered undetected due to the
field blank concentrations.
The reviewer has qualified the results below the CRDL that
were affected by the blanks, and listed all qualifications in
the Data Summary Table.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 21950 8DG MFT956 Site HOLY CORP Lab ET8

4. Pre-digestion Matrix Spike Recovery
All lead, selenium, and thallium results are qualified because
matrix spike recoveries were below the lower QC limits.
Physical or chemical interference is possible in the sample
matrix.

5. Duplicate Analysis
All duplicate results were acceptable. In the data reviewer's
opinion, since the cadmium result is at the CRDL/IDL and the
duplicate results is just under the CRDL/IDL, the difference
isn't significant, and no results were qualified.

6 . ICP Quality control
The serial dilution and ICS results were acceptable.

7. Furnace Atonic Absorption Quality Control
FAA Analytical Spike Recovery
The samples listed below are estimated because FAA analytical
spike recoveries failed to meet QC criteria. Physical or
chemical interference is possible.

Lead results for samples MF-T963', MF-T971, MF-T972, MF-
T973, MF-T974, MF-T975, MF-T977, and MF-T978.
All selenium results except sample MF-T984.
Thallium results for samples MF-T962, MF-T963, MF-T971,
MF-T972, MF-T973, MF-T974, and MF-T977.

The following undetected sample results had FAA analytical
spike recoveries that were only marginally below the QC
limits, and therefore aren't qualified.

Arsenic , for samples MF-T973 'and MF-T978.
' ! ! ! ' 'Lead for samples MF-T962 and MF-T976.

Thallium for samples MF-T964, MF-T966, MF-T975, MF-T976,
and MF-T978.

Method of Standard Addition
MSA wasn't required.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 21950 SDG MFT956 Site MOLY CORP Lab ETS.

8. Laboratory Control Sample
The LCS results were acceptable.

9. Sample Verification
The data reviewer determined that all sample results are
correctly reported.

10. Other QC
Field Duplicates
Field duplicate pairs had acceptable results.

11. Overall Assessment
The data package is provisional for the following reasons.

All lead, selenium, and thallium results were estimated
due to low matrix spike recoveries.
Eight lead, 17 selenium, and 7 thallium results were
estimated due to low FAA analytical spike recoveries.



d|̂  DATA QUALIFIER DBFIMITIONS
\ ^'

The following definitions provide brief explanations of the ESAT-
Region 6 qualifiers assigned to results in the data review
process.

U Undetected

J Estimated value

R Unusable

F A possibility of a false negative exists.

N Questionable identification.

UC Undetected at the listed detection limit which was raised due
to apparent blank contamination.

UJ Estimated detection limit due to the outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

A Positive bias.

^ Negative bias.



1G6DATA SUMMARY
SOG. No.: MFT956Case No : 21950

Laboratory ETS
Reviewer: A. CA)fTU
Units: UG/L

FLAG________COMMENTS

M a t r i x : WATER

FLAG________FLAG_____ FLAGFLAG

?y
ALUMINUM

ANTIMONY

A R S E N I C

B A R I U M

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

I R O N

LEAD

MAGNESIUM

MANGANESE

MERCURY

"W
•

PCTTCSIUM

S E L E N I U M

SILVER

SOOIUM

T H A L L I U M

VANADIUM

Z I N C

' /.•-

MF-T956

1050

50 U

1 U

37.7

1 U

5 U

52900

9 U

9 U

6 U

1160

1 4 vJ

9910

65

0 2 U
V

11 U

1390

2 UJ

5 U

16200 UC

1 UJ

7 U

9 8 UC

MF-T957

136

50 U

1 2

26

1 U

5 U

45700

9 U

9 U

6 U

116

1 UJ

8500

15.8

0.2 U

11 U

791

2 UJ

5 U

14700 UC

1 UJ

7 U

8 U

i. ' i

MF-T960

971

50 U

1 U

32

1 U

5 U

46800

9 U

9 U

6 U

963

1 UJ

8970

36 4

0.2 U

11 U

1110

2 UJ

5 U

14300 UC

1 UJ

7 U

10.4 UC

^

MF-T961

111

50 U

1 U

27 4

1 U

5 U

49100

9 U

9 U

6 U

109

1 UJ

9190

8 8 VJ

0.2 U

11 U

863

2 UJ

5 U

15400 UC

1 UJ

7 U

12.3 UC

^ C

MF-T962

135

50 U

1 U

27 3

1 U

5 U

291000

9 U

9 U

6 U

19.9

1 UJ

47400

1860

0.2 U

11 U

4010

10 UJ

5 U

91600

1 UJ

7 U

8 U

\^l ,



Case No. 219'...
Laboratory ETS

cflffi «•'
LAB ID

ALUMINUM

ANTIMOHY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

M
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

-71 ,-'»
\ i,1' ..

FLAG
Mf-T963

i

148

50 U

1 U

27.1

1 U

5 U

."77000

9 U

9 U

6 U

18.7 UC

1 UJ

-6400

1820

' 0.2 U

1 1 U

5520

10 UJ

5 U

»-)700

1 UJ

7 U

«6.8 UC

FLAG
MF-T964

149

50 U

1 U

60.4

1 U

5 U

119000

9 U

9 U

6 U

251

1 UJ

20800

10.9 vJ

0.2 U

1 1 U

1370

2 UJ

5 U

46700

1 UJ

7 U

8 U

DATA SUMMARY
SOG. No.. MFT9"
Matrix; UATE

FLAG
MF-T966

44.5

50 U

1 U

54.3

1 U

5 U

105000

9 U

9 U

6 U

19.6 UC

1 UJ

17400

1 U

0 2 U

1 1 U

2130 '

2 UJ

5 U

48000

1 UJ

7 U

8 U

'3 L t \

56
R

FLAG
MF-T967

34 U

50 U

1 U

52.6

1 U

5 U

101000

9 U

9 U

6 U

24.5 UC

1 UJ

16700

1 U

0.2 U

1 1 U

1860

2 UJ

5 U

46000

1 UJ

7 U

8.1 UC

,-L\f-

Reviewer; A.
Units: UG/

FLAG
MF.T971

3690

50 U

1 U

152

1 U

5 U

222000

22

9 U

6 U

25200

4.4 VJ

50000

774

0.2 U

22.7

3150

10 UJ

5 U

92100

1 UJ

7 U

33.2 UC

-L U »
CANTU
L

COMMENTS



DATA SLMURY
SOG. No.- MFT956
Matrix: WATER

1G£
Reviewer: A. CANTU
Units; UG/L

Case No.: ' FLAG
Laboratory : rtf-T977

A
EPATl?&=> ; 161
LAB ID '

' 50 U
ALUMINUM

1 U
AMTIHONY

34 6
ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROHIUM

COBALT
562

COPPER

IRON
.0500

LEAD

MAGNESIUM

MANGANESE i
' 11 U

MEROJRT !
«

'• .«70
H1 - i 2 UJ
POTASSIUM

i 5 u
SELENIUM !

! JOO
SILVER

1 UJ
SODIUM '

i 7 U
THALLIUM '

! 3 uc
VANADIUM ]

! ^ <'
ZIMC 1

1 U

5 U

195000

9 U

9 U

6 U

1 UJ

19

0 2 U

FLAG
MF-T978

68

50 U

1 6 UC

26.4

1 U

5 U

222000

9 U

9 U

6 U

36.6 UC

1 UJ

45800

3 VJ

0.2 U

11 U

2690

2 UJ

5 U

59800

1 UJ

7 U

8 U

:̂..J

FLAG
MF-T984

34 U

50 U
'

1 U

1 U

1 U

5 U

554

9 U

9 U

6 U

21.1 UC

1 UJ

77.1

1 U

0.2 U

11 U

667 U

2 UJ

5 U

4370

1 UJ

7 u

13 2

y^

FLAG FLAG COMMENTS

'



ENVIROFORMS/INORGANIC CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: ETS Analytical Services
Lab Code: ETS Case N o . : 21950
SOW N o . : ILM02.0

Sample No.
MFT956
MFT957

Contract: 68-D2-0048
SAS N o . : SDG N o . : MFT956

Lab Sample ID.
156382
156383

MFT960 156384
MFT961 156385
MFT962 156386
MFT963 156387
MFT964 156388
MFT966 156390
MFT967 156391
MFT971 156452
MFT972 156453
MFT973 156454
MFT973D 156454D
MFT973S 156454S
MFT974 156455
MFT975 156456
MFT976 156457
MFT977 156458
MFT978 156459
MFT984 156460

Were ICP interelement corrections applied?
Were ICP background corrections applied?

If yes, were raw data generated before
application of background corrections?

Comments:

Yes/No NO
Yes/No YES
Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designer, as verified by the following signature.

Name:
Date: Title;

R'P'V K l R Q
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SAMPLE NO.

ENVIROFORMS/INORGANIC CLP
•Jm-.LT ±Ji-J HW • 1' -rf^T^^^

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract; 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956^
Matrix (soil/water); WATER Lab Sample ID: 156382
Level (low/med): LOW Date Received: 04/22/94
% Solids: , ' 0 . 0

L;fMFT956

Concentration Units (ug/L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

1050
50.0

1.0
37.7

1.0
5.0

52900
9.0
9.0
6.0

1160
1.4

9910
65.0
0 .20
11.0
1390
2.0
5.0

16200
1.0

• 7 .0
9.8

C

U
U
B
U
U

U
U
U

B

U
U
B
U
U

U
U
B

Q

*

N

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS
?mments:

Clarity Before: CLEAR
Clarity A f t e r : CLEAR

Texture:
Artifacts;

FORM I - IN



•J 1 "~ "
1 * JL

ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

'P^n . 'i>-)ek pl -̂S ICt-rAto^ <, •?

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156383
Level (low/med): LOW Date Received: 04/22/94
% Solids; 0 . 0

MFT957

Concentration Units (ug/L or nig/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

136
50.0
1.2

26.0
1.0
5.0

45700
9.0
9.0
6.0
116
1.0

8500
15.8
0.20
11.0

791
2.0
5.0

14700
1.0
7.0
8.0

C

B
U
B
B
U
U

U
U
U

U

U
U
B
U
U

U
U
U

Q

*

N

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After: COLORLESS

?nmients:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture.
Artifacts

FORM I - IN
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
'zr^ 'CI.̂ L ĝ H; e^-^r*-

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER - Lab Sample ID: 156384
Level (low/med): LOW Date Received: 04/22/94
% Solids; 0.0

MFT960

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

971
50.0

1.0
32.0

1 .0
5.0

46800
9.0
9.0
6.0
963
1 .0

8970
36.4
0.20
1 1 . 0
1 1 1 0
2.0
5.0

14300
1 .0
7.0 -

10 .4

C

U
U
B
U
U

U
U
U

U

U
U
B
U
U

U
U
B

Q

*

N

NW

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After: COLORLESS

onunents:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture:
Artifacts

FORM I - IN
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ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

_Tf P ̂ ls tJo^ Jr̂ .o .̂-̂ e •S'*̂

^A INORGANIC ANALYSIS DATA SHEET
—P MFT961
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156385
Level (low/med): LOW Date Received: 04/22/94
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

111
50.0
1.0

27 .4
1.0
5.0

49100
9.0
9.0
6.0
109
1.0

9190
8.8

0 .20
11.0

863
2 .0
5.0

15400
, 1.0

7 .0
12.3

C

B
U
U
B
U
U

U
U
U

U

B
U
U
B
U
U

U
U
B

Q

'

*

N

NW

N

M

P -
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS
Comments:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture:
Artifacts;

FORM I - IN
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
Oo-^ ̂ -S-̂  ~ '^

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156386
Level (low/med): LOW Date Received: 04/22/94
% Solids; 0.0

MFT962

Concentration Units (ug/L or nig/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

135
50.0

1.0
27 .3

1.0
5.0

291000
9.0
9.0
6.0

19.9
1.0

47400
1860
0 .20
11.0
4010
10.0
5.0

91600
' ' 1.0
' , 7 .0

8.0
'

C

B
U
U
B
U
y
U
U
U
B
U

U
U
B
U
U

U
U
U

Q

*

NW

NW

NW

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS

Clarity Before: CLEAR

Clarity Afteri: CLEAR

Texture:
Artifacts;

Comments:

%
FORM I - IN
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ENVIROFORMS/INORGANIC CLP
SAMPLE NO.
^?^ ^JrS-^ - F

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER , Lab Sample ID: 156387
Level (low/med): LOW Date Received: 04/22/94
% Solids: 0 . 0

MFT963

Concentration Units (ug/L or nig/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
.7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

148
50.0

1.0
-27.1

1.0
5.0

277000
9.0
9.0
6.0

18.7
1.0

46400
1820
0.20
11.0
3520
10.0
5.0

91700
1.0
7 .0

46 .8

C

B
U
U
B
U
U

U
U
U
B
U

U
U
B
U
U

/-

U
U

Q

*

NW

NW

NW

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After: COLORLESS

comments:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture:
Artifacts

FORM I IN
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ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

SS>' UL^ <=a:- o.-rf-̂ .

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156388
Level (low/med): LOW Date Received: 04/22/94
% Solids: 0.0

MFT964

Concentration Units (ug/L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

149
50.0

1.0
60.4
1.0
5.0

119000
9 .0
9.0
6.0
251
1.0

20800
10.9
0 .20
11.0
1370
2 .0
5.0

46700
1.0
7.0
8.0

C

B
U
U
B
U
U

U
U
U

U

B
U
U
B
U
U

U
U
U

Q

*

N

NW

NW

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After: COLORLESS

rpmments:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture:
Artifacts;

FORM I - IN
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ENVIROFORMS/INORGANIC CLP €>\^. C^\.^ -Sy- ̂ «-4 '̂«
SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
MFT966

Lab Name: ETS Analytical Services
Lab Code: ETS Case N o . : 21950
Matrix (soil/water): WATER
Level (low/med): LOW

Contract: 68-D2-0048
SAS N o . : SDG N o . : MFT956

Lab Sample ID: 156390
Date Received: 04/22/94

% Solids: 0.0 ;
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Maqnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

44.5
50.0

1.0
54.3

1 .0
5.0

105000
9.0
9.0
6.0

19 .6
1 .0

17400
1 .0

0.20
1 1 . 0
2130

2.0
5.0

48000
1 .0
7.0
8.0

C

B
U
U
B
U
U

U
U
U
B
U

U
U
U
B
U
U

U
U
U

Q

*

N

NW

NW

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS
mments:

Clarity Before: CLEAR
Clarity After: CLEAR

Texture:
Artifacts

FORM I IN



ENVIROFORMS/INORGANIC CLP

INORGANIC ANALYSIS DATA SHEET

1 ^ 'n _
-' ( 0 -rg_

SAMPLE NO.
0\fS ^>{^^>(l-t - /̂-J——r.

y
MFT967

Lab Name; ETS Analytical Services Contract: 68-D2-0048
Lab Code; ETS Case N o . : 21950
Matrix (soil/water): WATER
Level (low/mod): LOW
% Solids: 0.0

SAS N o . : SDG N o . : MFT956
Lab Sample ID: 156391
Date Received: 04/22/94

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manqanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34.0
50.0

1.0
52.6

1.0
5.0

101000
9.0
9.0
6.0

24 .5
1.0

16700
1.0

0.20
11.0
1860
2 .0
5.0

46000
' 1.0

7.0
8.1
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
—p L^&H ^-<-

INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956

Matrix (soil/water): WATER Lab Sample ID: 156452

Level (Ibw/med): LOW Date Received: 04/23/94

% Solids:l 0.0

MFT971

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3690
50.0

1.0
152
1 .0
5.0

222000
22.0

9.0
6.0

25200
4 .4

50000
774

0.20
22.7
3150
10.0

5.0
92100

1.0
7.0
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SAMPLE NO.
~T'5p tA->^ I t Z

^

ENVIROFORMS/INORGANIC CLP

INORGANIC ANALYSIS DATA SHEET
Lab Name; ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156453
Level (low/med): LOW Date Received: 04/23/94

MFT972

/•
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

128
50.0

1.0
22.4

1.0
5.0

204000
9.0
9.0
6.0
290
1.0

45200
550

0 .20
11.0
2900

2 .0
5.0

89200
i 1 1.0
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ENVIROFORMS/INORGANIC CLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-0048

SAMPLE NO.
-r? ̂ ^ <r

L.-'

MFT973

Lab Code: ETS Case N o . : 21950
Matrix (soil/water): WATER
Level (low/med): LOW
% Solids: 0.0

SAS N o . : SDG N o . : MFT956
Lab Sample ID: 156454
Date Received: 04/23/94

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6 i
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

94 .3
50.0

1.4
35.0

1.0
5.1

311000
9.0
9.0
6.0
170
1.0

53200
2420
0 .20
11.0
3420
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ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

-T-^ ^£ l> C
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract; 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156455
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

MFT974

Concentration Units (ug/L or nig/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

135
50.0
1.0

35.4
1.0
5.0

307000
9.0
9.0
6.0

22.5
1.0

53800
2400
0 .20
11.0
3620

2 .0
5.0

89300
1.0
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
• I -r'p' î y^C
'^ INORGANIC ANALYSIS DATA SHEET

MFT975
Lab Name: ETS Analytical Services Contract: 68-D2-0048 ________

Lab Code: ETS Case No. : 21950 SAS No. : SDG No. : MFT956

Matrix (soil/water): WATER Lab Sample ID: 156456

Level (low/med): LOW Date Received: 0 4 / 2 3 / 9 4

% Solids: 0 .0

Concentration Units (ug/L or nig/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

179
50.0

1.0
40.0

1.0
5.0

224000
9.0
9.0
6.0
612
1.0

46000
2 4 . 2
0 .20
11.0
2770

2 .0
5.0

61100
" 1 . 0

7 .0
8.0
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ENVIROFORMS/INORGANIC CLP
SAMPLE NO.,
-TP lA>^ll

(^ INORGANIC ANALYSIS DATA SHEET
MFT976

Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS - Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156457
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

Concentration Units (ug/L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34.0
50.0

1.0
26.2

1.0
5.0

225000
9.0
9.0
6.0

29.9
1 .0

46900
3.2

0.20
1 1 . 0
2630

2.0
5.0

61300
1 .0
7.0
8.0
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ENVIROFORMS/INORGANIC CLP
isr,

SAMPLE NO. C2^f
-TV 'y^?^ I -

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156458
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0 . 0

MFT977

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

161
50.0

1.0
34.6
1.0
5.0

195000
9.0
9.0
6.0
562
1.0

40500
19.0
0.20
11.0
2470

2 .0
5.0

52300
" 1.0

7 .0
8.8
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
"rp Î T'K i C!>^(J)

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156459
Level (low/med): LOW Date Received: 04/23/94
% Solids: 0.0

MFT978

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

48.0
50.0

1 .6
26.4

1.0
5.0

222000
9.0
9.0
6.0

36.6
1 .0

45800
3.0

0.20
1 1 . 0
2690

2.0
5.0

59800
: . 1 .0

, ' '{ 7.0
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ENVIROFORMS/INORGANIC CLP 187
SAMPLE NO.(=u r^i ̂  - ̂

INORGANIC ANALYSIS DATA SHEET
Lab Name: ETS Analytical Services Contract: 68-D2-0048
Lab Code: ETS Case N o . : 21950 SAS N o . : SDG N o . : MFT956
Matrix (soil/water): WATER Lab Sample ID: 156460
Level (low/mod): LOW Date Received: 04/23/94
% Solids: 0.0

MFT984

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

34.0
50.0
1.0
1.0
1.0
5.0
554
9.0
9.0
6.0

21.1
1.0

77.1
1.0

0 .20
11.0

667
2 .0

i 5.0
' . 4370
; ? 1.0
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 6
HOUSTON BRANCH

10625FALLSTONERD
HOUSTON, TEXAS 77099

MEMORANDUM

Date: 7-26-1994
Subject: Contract Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO , / " \ L- y- •

To: K. Hill , 6H-MA

Site: MOLY CORP
Case^: 22010
SDG#: MFO-069

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:
( ) Acceptable. No ma^or problems with data package.
( X ) Provisional; use of data requires caution. Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary.
Questions regarding the data review can be addressed to me.
Attachments
cc: R. Flores, Region 6 CLP/TPO

M. ElFeky, Region 6 Data Coordinator
Regional CLP/TPO (lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )



USEPA REGION VI - ^ 1 8 3

INORGANIC REGIONAL ACCEPTANCE/REJECTION/REDUCED VALUE RECOMMENDATION FORM

»X»«»»«»111101>«<lt>«

.-------..--..----.-.----------.-.--..------.---.-..--...-.-----....- , pORM DUE DATE »

I LAB CODE SKINER CASE NO 22010 SDG NO MFQ069 I » 07/02/9^ »

I SITE NAME MOLYCORP, INC NUMBER OF SAMPLES 8 I »•)»)»•»)»«••»»•»•»»»
...-------.-----.-...------.-.---------------...------..---..---..-.- » SOC MAILDATE »

» 06/03/9<» «
PART I DATA ACCEPTANCE OR REJECTION »»»»»»»»»»•»»»»»)(

INSTRUCTIONS EPA REGIONS MUST ACCEPT OR REJECT DATA WITHIN SO DAYS IF DATA ARE BEING REJECTED, THIS FORM

MUST BE ACCOMPANIED BY 1 ) A SIGNED MEMO FROM THE REGIONAL OFFICIAL DESCRIBING THE CONTRACTUAL REASONS FOR

REJECTION ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS,TELEPHONE LOGS, ETC ), 2 ) ALL REJECTED DATA

A FULL DATA ACCEPTANCE OR REJECTION

CHECK ONE OF THE FOLLOWING IF YOU FULLY ACCEPT OR FULLY REJECT ALL SAMPLES IN THIS SDG

' / ACCEPT ALL ____ REJECT ALL

B REJECTION OF ALL SAMPLES FOR A PARTICULAR FRACTION

CHECK ONE OF THE FOLLOWING IF YOU FULLY REJECT ALL SAMPLES IN A PARTICULAR FRACTION IN THIS SDG

REJECT ALL ____ METALS ____ CYANIDE

C REJECTION AT THE SAMPLE AND FRACTIONAL LEVEL

CHECK THE FOLLOWING TO REJECT SAMPLES AT THE SAMPLE/FRACTIONAL LEVEL AND COMPLETE THE REVERSE SIDE

OF THIS FORM

PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE/FRACTION

PART II REDUCED VALUE

I

INSTRUCTIONS REGION RECOMMENDS REDUCED VALUE AND RETAINS THE DATA FOR A REDUCED VALUE TO BE PROCESSED, THIS

FORM MUST BE ACCOMPANIED BY A SIGNED MEMO FROM THE REGIONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE,

THE DOLLAR AMOUNT FOR REDUCED VALUE, AND A WRITTEN JUSTIFICATION (NARRATIVE) OF HOW SAMPLE WORTH WAS

DETERMINED FOR EACH AFFECTED SAMPLE ATTACH ALL RELATED DOCUMENTS I DATA REVIEWS, TELEPHONE LOGS, ETC )

CHECK ONE OF THE FOLLOWING

» / N O REDUCED VALUE ___ REDUCED VALUE (COMPLETE REVERSE SIDE)
k - — ———

IDENTIFY THE SAMPLES/FRACTIONS THAT ARE RECOMMENDED FOR REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM

»»)»»)»»»»»)»»»»»•»»»»»•»»»»)»»)»»» THIS FORM CANNOT BE PROCEESSED WITHOUT A SIGNATURE »•»)»»»»»)»»»»••»•»»*»»»»»»•»»

/ ^ y "; • • i.
» SEND THIS FORM TO'' SAMPLE MANAGEMENT OFFICE *

» ^^^ SAMPLE SCHEDULING i REPORTING SECTION ~ »

» t̂ P 300 NORTH LEE STREET, ALEXANDRIA, VA 2231^» »

» »
)>»«»»««« K« » K »•«*»»»•» « 1»»» It »»» It ««»««»»»»l<»»l>)>»»>»»«»»<tK»»»»««»«<«»<*»»«»l<»»i(»KK»»«««»« »«««»»»««»»••«««»»»«»«»«»

»»ltl(»)ll»)>»«»»*»**»KI»N»»K«»«*X»llll»»>l> »»<(«•«

» SEE LIST OF SAMPLES ON REVERSE SIDE »
»«»»«»»»*«><I»«<»»«»»»»»I(«*»««*»«<»»»»K»«



LAB CODE SKINER CASE NO. 22010 SOG NO MFQ069

PART III PARTIAL ACCEPTANCE AND REJECTION BY SAMPLEn̂
y^ A " X " IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REJECTION

ENTER A " D " IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REDUCED VALUE

FRACTIONS ANALYZED
SAMPLE I METALS I CYANIDE

LCSW I Y 1 I I

MF0069 I Y | I |

MFQ069D I Y | I I

MFQ069S I Y I I I

MF0071 I Y I 1 I

MFQ073 I Y | 1 I

MFQ07^ I Y | 1 I

MFQ076 I Y I I I

I i "



ESAT REGION VI
c/0 U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

DATE: July 25, 1994

TO: Me^vi'n Ritter, ESAT RPO, Region VI
^0^. ^J^^

FROM: Bill Blanton, ESAT ETM, Region VI

SUBJECT: CLP Data Review

REF: WUD )?6-4590

Attached is the data ^review summary for Case ^22010
SDG ji<MF0069

Site Molv Corp

Comments:
1. The data package is technically provisional.
2. The aluminum matrix spike recovery was outside the QC limit.
3 . No contractual violations were noted by the CCS or the hard

copy data review.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

CASE NO. 22010
LABORATORY SKINER
CONTRACT !f 68-D2-0039
SDG •? MF0069
SOWii( ILM02.1
ACCT 4 4TFAJNA2 SF i51 TFAUZZ

SAMPLE N O S . : MF-Q069, MF-Q071,

SITE Moly Corp
NO. OF SAMPLES/
MATRIX 5/Water
REVIEWER (IF NOT ESD) ESAT
REVIEWER'S NAME Nhan Tran
COMPLETION DATE July 25. 1994

MF-Q073, MF-Q074, MF-Q076

INORGANIC REGIONAL DATA ASSESSMENT
DATA ASSESSMENT SUMMARY

ICP

1. HOLDING TIMES
2. CALIBRATIONS
3 . BLANKS
4. MATRIX SPIKE
5. DUPLICATE ANALYSIS
6 . ICP QC
7. FAA QC
8. LCS
9 . SAMPLE VERIFICATION

10. OTHER QC
11. OVERALL ASSESSMENT

AA

NA

NA

NA
NA

NA

Hq

-0_
0

_Q_

o
-Q_o
0

CYANIDE

NA
NA
NA
NA
NA

NA
NA

0 = Data had no problems/or qualified due to minor problems,
M = Data qualified due to ma^or problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A= Not applicable

ACTION ITEMS:

AREAS OF CONCERN:
limit.

Matrix spike recovery was outside the QC

NOTABLE PERFORMANCE:



A COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case 22010 SDG MF0069 Site Molv Corn Lab SKINER

COMMENTS: Five water samples were analyzed at low concentrations
for total metals. The laboratory met the contractual data
package turnaround time requirement. The sampler designated
samples MF-Q071/MF-Q073 as the field duplicates and MF-Q069 as
the QC sample.
The data package is provisional due to a problem with a matrix
spike recovery. The effect of this deficiency on the sample
results is discussed below. All other QC requirements were met.
An Evident Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attacned to this report.-
1. Holding Times

All holding time criteria were met.
2. Calibrations

Ail calibrations were acceptable.
3 . Blanks

Aluminum, arsenic, and chromium were reported in the
calibration and/or preparation blanks. The reviewer has
qualified the sample results below the CRDL that are affected
and reported them in the Data Summary Table.

4. Pre-digestion Matrix Spike Recovery

All aluminum sample results are estimated because the pre-
digestion matrix spike recovery was!above the QC
limit. Physical or chemical interference due to the sample
matrix may be possible. ' ' ,

5. Duplicate Analysis ' \ '' i ' iAll duplicate results were acceptable'!.i j i ;
6. ICP Quality Control /i k i 'I' ' '•All serial dilution differences^, and ICS results were

acceptable. ' . '
7. Furnace Atomic Absorption Quality Control

No FAA analysis was performed.



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case 22010 SDG MF0069 Site Moly Corp Lab SKINER

8. Laboratory Control Sample
All laboratory control sample results were acceptable.

9. Sample Verification
All samples were reported correctly.

10. Other QC
There were no Section 10 problems.

11. Overall Assessment -
The data package is technically provisional because the
aluminum results were estimated due to the matrix spike
recovery above the QC limit.



«

DATA QUALITIES DB7IHITION8
.^- •

The following definitions provide brief explanations of the ESAT-
Region 5 qualifiers assigned to results in the data review
process.

CT Undetected

J Estimated value

R Unusable

F A possibility of a false negative exists.

N Questionable identification.

UC Undetected at the listed detection limit which was raised due
to apparent blank contamination.

UJ Estimated detection limit due to the outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

•'̂
Positive bias.

^ Negative bias.



Cise '(o.: 22010
Laboratory: 3KIHEE

D\IA scmii'
SDG. '(0 HFQ069
Matrix- Mter

Revie/er: NHAH THAN
Units: uq/L

EP^?=>

ALfflINUM

yrriHONY
AESEHIC

BiRICT

BEPJLLIUH

CADHIDH

CALCIUM

CBEOHHJH

COBUJ

COPPES

IPON

LEAD

HAGNESIDH

MANGANESE
HERCim

NICm

PclffiiGH

SELEMIGH

SIL\EB

SODIUM

T1U1IUH

VANADIUM
ZIHC

•

FUG
.4F-Wb9

2540 J

10.8 U

6 UC

53 7

0 8 U

1 U

248000

8.1 UC

3.7

7 8

1900

/ "
45700

37.3

0 2 U

4.5 U

3250

2.6

3 U

39600

2 2 U

3 9
16 4

^-
—

^G
HF-QU71

45.6 CCJ

10.8 L

2.2 LC

54.9

0.8 (J

1 U

46100

4.4 U

2.3 U

3.1 G

1220

1.5 D

10100

158

0 2 L'

4 5 U

877

2.1 L'

3 U

15100

2 2 L'

2 6 L
150

' ^i '

—

FLAG
HF-yU'/J

59.4 OCJ

10 8 0

3 5 L'C

54 9

0 8 U

1 U

46000

4 4 U

2.3 U

3 1 G

- 1420

3 1

9970

157

0 2 U

4 5 U

873

2 1 0

3 U

14900

2 2 D

2 6 0
165

- -

* — -

'

FUG
HF-U074

53200 J

10.8 C

15 2

514

4 6

1 L

274000

88.1

15.8

38.9

38600

44.9

60500

743

0 2 5

65.3

13800

2.1 C

3 L

42300

2.2 C

48 8
177

i , ""i'r-'! ' • '' n
! 1 . 1
1 ^

FLAG
HF-Q076

78800 J

10.8 U

23.7

570

4.7

1 U

197000

109

32.1

65.7

69500

65.6

49900

1880

0.2 U

82.2

11000

2.1 U

3 U

41100

2.2 U

91.7
288

' f •

, ' \/\ ' '\

'



1U7
INORGANIC/ORGANIC COMPLETE SDG FILE (CSF) INVENTORY CHECKLIST

Case No. 22010 SDG No MFQ069 SOG Nos To Follow SAS No. Date Rec 6/1/94

EPA 'ID: SKINER

Lab Location: Ualtham, HA

Region: 6 Audit No.. 22010/MFQ069

Re Submitted CSf Yes No x

Box No(s) . GNE

COMMENTS:

•

Over for additional comments.

ORIGINALS

CUSTODY SEALS
1 Present on package?

2 Intact upon receipt?

FORM DC-2

3 Numbering scheme accurate?

4 Are enclosed documents listed?

5 Are listed documents enclosed?

FORM DC-1

6 Present?

7 Complete?

8 Accurate?

CHA1N-OF-CUSTODY
RECORD(s)

9 Signed?

10 Dated?

TRAFFIC REPORT(s)
PACKING UST(s)

11 Signed?

12 Dated?

AIRBILLS/AIRBILL STICKER

13. Present?

14 Signed-?

15 Dated?

SAMPLE TAGS

16 Does OC-1 l is t tags as being included?

17 Present?

OTHER DOCUMENTS
18 Complete?

19 'Legible?

20 Or ig ina l?

20a.lf "NO", does the copy indicate
where original documents are located?

YES

X

X

X

x
x

x
x
x

x
x

x
x

x
x
x

x
x

x
x

x

NO

x

N/AEPA^yiD: SKINER

Lab Location: Ualtham, HA

Region: 6 Audit No.. 22010/MFQ069

Re Submitted CSF'' Yes No x

Box No(s). GNE

COMMENTS:

•

Over for additional comments.
/ \ . p '• ,

Audited by: jl f\ i i I/--J \- F\ <\ ft f ^ )̂  D Spencer/Scientist Associate

Audited by:

Audited by:

Signature Printed Name/Title

TO BE COMPLETED BY CEAT

Date Recvd by CEAT: Date Entered: Date Reviewed:
• Entered by:

Reviewed by:

Signature Printed Name/Title

ORIGINALS

CUSTODY SEALS
1 Present on package?

2 Intact upon receipt?

FORM DC-2
3 Numbering scheme accurate?

4 Are enclosed documents listed?

5 Are listed documents enclosed?

FORM DC-1
6 Present?

7 Complete?

8 Accurate?

CHA1N-OF-CUSTODY
RECORD(s)

9 Signed?

10 Dated?

TRAFFIC REPORT(s)
PACKING UST(s)

1 1 Signed?

1 2 Dated?

AIRBILLS/AIRBILL STICKER
13. Present?

14 Signed-?

15 Dated?

SAMPLE TAGS
16 Does OC-1 list tags as being included?

17 Present?

OTHER DOCUMENTS
18 Complete?

19 'Legible?

20 Original?

20a.lf "NO", does the copy indicate
where original documents are located?

YES

X

X

X

x

x

x
x
x

x
x

x
x

x
x

x

x

x

x

x

x

Oat

Dat

Oat

NO

X

e 7/13/94

e

e

N/A

DC-2
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ab ^'ame

.ab i'•ode

UW i in :

CC'/ER PAGE - : 'ORGANIC --,NAL ^"-ES uATA PACKAG!:

DINNER o; ^HERMAN '- f^S- ~,ontracr '..8-D2-0039

,< I r iEP ;JSG No- . 2 ^ 3 ^ A'; i i o - . COG No - : nFQOC/'

,l02 -1

. PA "ample N o .
,-lFQ069
r1FQ069D
MFC3069S
MFQ071
MFQ073
^FQ074
riF'3076

.^b Sample [D,
rJ4229-01C
04229-OIS2
04229-01D3
04229-023
04229-03^
(^4229-043
04229-053

tier^ 1 CP i - rs re lement ror~reccions app l l ea 7 /es/No / EC
'/••Jpr^ rcP Lac tv . i ro i inc correct ions ppli .Ga' ' Yes/No 'ES

If \'es-i\)ere ra/>; data ^enGi 'ated be ro re
^ipp I . ̂ Clon or -•'dckgrc.unc) c o r r e c f c i o n ^ Yes/No •-(0

Comments: 1 ,

___________________________________________________ j_ ____________________________
__________________________________________________________ ______ _______ __

i ' ! 1 i ill :
i mort i fy -:hat this data packa<3e is in compliance with the terms and
conditions of the contract, both technical \-y\ anci' ' for completeness, for
other than ^he conditions detailed above- ' Rel'ease ot the data|! cental nea1 1 ,1 i 1 1 1 i \\
in this harocopy daca package ana in the (computer-readable dat;a submitted
(in .'- "Loppy ciskette nas been authorized by|lthe Uaboratory hanager or the
^anaqer's cesiqnee. as verified by the rol lowiing'siqnature-

' - / // ' . . i l l . !

i^^-ifcur^: f1^— ̂ ^^^z~ .̂- ^'ame: Kirk D- Johnson
A //',/-, /

'-''ate: ._______/rZ^Si______-__ "Ltle: USEPA Data Manager

COVER PAGE IN ILM02-1
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• - . ' O R G A l - : C i- iMALY:! ' ; !: ^ "A ->HE-Er
^oft, ^MPl I'J
- _rf_ ̂ <-Ll — ""z c

. - J I ^ I'l.-im^ ".< I N N E R & '>HERi-^N LAS:

-,^- - n . . ';DG ,^0 HFQO ' /^

Lab Sample I D : '^22^- '! ' - .

Date Received: ' J ^ / / ! / / ' ' ^

-ib Cone ' K I t ' C R Cd=e Nc ; ?0 LO

hat-nx i' ^c i l/wdter ) : W A T t 0

l,°vel < iow/med'1: LOW

', 3oLids: 0.0

Concentration Units • u<j/L or mg/Kg dry weight) : UG/L

CA3 No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-4L-7
7440-43-?
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-&
7439-^2-1
7439-95-4
7439-96-5
7439-97 -6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Ban urn
Beryl 1 1 u r n
Cadmiurn
Calciurn
Chromiurn
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassiurn
Selenium
Silver
Sodium
Thallium
Vanaalurn
Zi nc
Cyanide

Concentration

2540
10.3

6 0
53.7
0.80
1.0

248000
3.1
3.7
^^

' 1900
5.3

45700
37.3

0.20
A 5

32,50
; 2.6

3.0
39600

"t '">£.. 2.
\ 3 - 9
'^-4

•
i

C

U
B
B
U
U

B
B
B

U
U
a
B
U

U
B
B

Q

N

'

N

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
AV
P
P
P
P
P
P
P
P
NR

L o l o r - Beror-e: FOLORLCSS

Color A f t e r - COLORLESS

i . Jmments .

ClanLy Before : 'LOUDY

Ciar i ty A f t e r - CLOUDY

Texture:

Artifact-

• >

rOFv'M I I N
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f i : i^Ni-il. ; |J ( '

,^i (I r

Dl̂ -B-̂ . [-V^ll - ̂  P

"i r i i •<

^ve L

" .o i l '

\ 1 l - ' r ' f : , > !-!( P'l^ 1

! I i^L' i .1 :."

: 3 i 1 'w ir.'. - 1 : I^IAI EF-

:' J , in'-") J I UW

O - ' J

i'''i.3ric.onri-L-i t" i on 'J.I

, 1 1 , - ' -\J:' - i i " >

' " \ < ',,'. i ^ , ' . .

'-.ib '^'irripl" i ' 01

C-ate Recfc i. -/--<-i - 1 1 ) ^

; i

i i3/ 'L > r Tiq/Ky ' t r y weight ' ) : IJG/L

C^ No

7427 90-5
7440-36 -0
/ 140- 38-2
7 .40-3"^- 5
7 -•i a u - 4 L - 7
75 /40- -43-9
7d40 70-2
" i tU-'-l / -3
7 ^0-4^-'1
7 '• '.;-50-,•"•!
7,1 ^ Q 5 - c ,
' • ' ^ ^ - ^ 2 - 1
, •" 3 ? ^'5 - 1
- 3 ^ - -̂. -5
7 '.:,7-'/'7 6
7 - - L i 02 -0
7 ^ : 3 - . - i i ,• -7
/ 7 --49 -2
7^40-22-4
7-240-23-5
7440-28-0
7440-62-2
7440-66-d.

-ciri i /t-e

{\ 1 i^mi (iuin
Antimony
•-^r^en ic
B^'' i JITI
3ery i ;. \um
.- ^iCiTi i um
''a. -c, um
Cnr orn i urn
";ooa 1 r
Co^i^er
. i-C-l

-ean
MaQn-?"; i. um
^anaanese
"Isrcui-v
N l C - > = 1

Potass i. um
Selenium
C - ver
Sodium
Thai 1 ^ um
Vanadiurn
Zi -ic
Cvan ice

Corcentr ic nJn

4 S . 6
10.3

2 - 2
54.9
').30
1 - 0

16100
4 4
2 3
. 1

1 220
1 3

• 0 LOO
L5o

) - - 0
4 -')

"77
2 .1
3 - 0

15100
2 2
2.6

1':.0

C

B
U
B
B
U
IJ

!J
U
U

U

U
u
B
U
U

1 1
1 ]

Q

N

N

M

P
P
P
P
P
P
P
P
r-'
a
P
P
P
P
r-w
p
p
p
p
p
p
p
P
NR

o l0 ( [ 3 e - - ) r e - i (JL''.RLE33
f

.ol or ,"."-.1 COI-Cn'Lf "3

'^mm'^n t ;

. > J.r i cy L -• J( -'. CL EnR

' l .ii 1.1 >' - - *'-_'r . I'LLuR

'"ex C I J ( •3

A r t i fi.-

rui-.h "



- 'npr.^f, r'l-iL Y i I '^ i . -!-iEr- r _ _yi><~r<^<v ^^-i /^•^ ^

f i i n ^ i M N E P '; '"..HF-"- '•<

. i ... i - ^ I ; J f -" -,.3

t: r i -< : o i i. / w d fc e r 1 - W A T -"''

-vel i 1 ;w/med 'i LOW

^oL ids: ''

- 1 IL - ' -I')? '0 ;''' i __._ _

! ' ) ,0^1 i^; .-il /

Lab "imp l-o ID 1 1 4 7 / " . ' i '

Date i^ece i'/'=•') ' ' » , ' / ^

Concentrat ion Jni t^ i ug/L or nig/t^o i-!ry we ight ) : IJG/L

C'>3 No-

7429-90-5
7-140-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-°
7440-70-1
; 140-47-3
7440-4f t -<a
7 140 - ")0 -8

743 '? 89-6
743Q ^ 2 - 1
7 - 1 3 9 - 9 5 - 4
7 13" ' -96 5
7 4 3 9 - - 1 7 -6
-' 440-02-0
7'-} 4u -i'i9- '7

7 7 3 2 - 4 9 - 2
7140-22- a
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

M1uminum
Antimony
Arcenic
San urn
Se ry l1 iu rn
Cadmiurn
Caleium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
°otas'= i um
3elenium
3 i 1 \/ e r
Sodium
Thai 1 1 u m
Vanadiurn
Zinc
^yarnoe

C o 1 1 1 ; e n t r 3 1 1 o 1 1

59.4
10.8

3.6
54. 9
0 - 80
L . O

460(J(J
1 . 4

-y

"5 1
1420

/ 1
9^70

1 5 7

0. ••0
4 . 5

8 / 3
/ - • - 1
7. .J

14900
> '•

2 . 1
lo5

C

B
U
B
B
U
U

U
U
U

U
U
B
U
U

U
U

Q

N

N

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
Av
P
P
P
P
P
P
P
P
NR

dor Ddtare: COLORLESS

Color ^f-,sr COLORLC3S

C l a i 1 tv [ .-.;-o, ,- CLCAR r e •>\ t u i r-

Ar t i t - icr

^mm'-n r 5 -

IN



:NORGANP ,WnL '3 iJ ' - fA " ,t:E1
r.pA :C-^,'\_'L n

TV v^-e-ll. •7^ -L^I=

1-11- ' i , . -7 .
-Jb r!-.i,.- ".KINNER & 3HEPi1AN L r-,3-;, ' : ; i i t r i._, . ' -U 2 Ou39

.ib '0'-.'? 'KINFR ':. -.:€ i'o . . 2 0 1 ^ {-' "i "-.. :DG r 'o . . ' ~, .

lgtri.< ^01 1/wafcCT ) . W A T ^ R l a b Sample ID: u42? •> ' • "

l - e ^ e L ( l ^w /med) . LOW Date Rece ived- Q 4 / / ' 7 , '-'3

.. Sol ids 0 - 0

Concentration Units i -ig/L or ~i<_j/Kg ary weight) : UG/L

CA3 No-

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7.340-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48 -4
7440-50 -8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Bar i urn
Sery l1 i urn
Cadmiurn
Cdlci iTm
Chromiurn
Cobalt
Copper
Iron
Lead
Maqnesiurn
Manganese
Mercury
Nickel
Potassiurn
Seieniurn
SiIver
Sodiurn
Thallium
Vanadiurn
Zinc
Cyanide

Concentrat ion

b3200
L0.8
15 .2

5 1 4
4 - ';
L . O

274000
38- 1
i '-, ^

33. ?
38600

44.9
60500

743
0 . 20

(,'Li 3
13^00

2 - 1
3.0

••12300'
,2 .2

• )? •< -8
1 ' /

1

C

U

B
U

B

U

U
U

U
B

Q

N

N

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
AV
P
P
P
P
P
P
P
P
NR

' olor Pe-^re. FROWN

Color A f t e r : BROWN

i. omments:

Clar i ty ",--•• ~'i'^ . 'iDPAQUE
''I

C lar i ty ,'•—•.-1 OPAQUE

Texture:

Arti fact:

1 1 I



"JRnwi': N A L Y ' ' " •"•-'-" ' .!irr;T

i r , l imi t . " - ' f f i f ' F r ' v 'HL,3!-. ; Inn:. , 1

-u- rn.io , < l i ) ; _ ;-£," N•1 . '2? i l "

i i t r i x ' ̂ d ' •'water ,i - WATE"

L?Vt? 1 i 1 ""'w/ m^d ) LOW

3ol. id'..- 0 - 0

S D2 -"u-y;

.1 'n ' . . , i!

'_ ab Samp Id ID - J ) '

Date Receiv&d. ^ < /

Concentration 'Jnits f U'J/L or mtj/K-J dr/ we igh t ) : UG/L

CA3 No-
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MEMORANDUM

Date: 7-26-1994
Subject: Contract Laboratory Program Data Revxew
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill , 6H-MA

Site: MOLY CORP

Casei((: 22010

SDGjf: MFO-070

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:
( ) Acceptable. No ma^or problems with data package.
( X ) Provisional; use of data requires caution. Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary.
Questions regarding the data review can be addressed to me.
Attachments
cc: R. Flores, Region 6 CLP/TPO

QM M . ElFeky, Region 6 Data Coordinator
^̂  Regional CLP/TPO (lab out of Region 6 )

Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

<^> RacyclMMtocyclabto
F\ \\ Primx) lift SowC«not«lr* on oaoBf that



USEPA REGION VI ^ ? ( | ~

INORGANIC REGIONAL ACCEPTANCE/REJECTION/REDUCED VALUE RECOMMENDATION FORM

«»•«««••««»»»»*»i>

- - - . - - - - - - - - - -—-—--- - - - - . -—-- - - - - - - - - - - -————--- - -—-—--- - - - - - , FORM DUE DATE »

LAB CODE SKINER CASE NO 22010 SDG NO MFQ070 I » 07/02/94 »

SITE NAME MOLYCORP, INC NUMBER OF SAMPLES 8 I «•••»•«««•»»•••<>«
---------------------------------------------------....--.--.------- » sog MAILDATE »

« 06/07/94 »

PART I DATA ACCEPTANCE OR REJECTION •»•»»•)»)»»)»»•»•»»»

INSTRUCTIONS EPA REGIONS MUST ACCEPT OR REJECT DATA WITHIN 30 DAYS IF DATA ARE BEING REJECTED, THIS FORM

MUST BE ACCOMPANIED BY 1 ) A SIGNED MEMO FROM THE REGIONAL OFFICIAL DESCRIBING THE CONTRACTUAL REASONS FOR

REJECTION ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS,TELEPHONE LOGS, ETC ), 2 ) ALL REJECTED DATA

A FULL DATA ACCEPTANCE OR REJECTION

CHECK ONE OF THE FOLLOWING IF YOU FULLY ACCEPT OR FULLY REJECT ALL SAMPLES IN THIS SDG

. / ACCEPT ALL ____ REJECT ALL
V ————

B REJECTION OF ALL SAMPLES FOR A PARTICULAR FRACTION

CHECK ONE OF THE FOLLOWING IF YOU FULLY REJECT ALL SAMPLES IN A PARTICULAR FRACTION IN THIS SDG

REJECT ALL ____ METALS ____ CYANIDE ,

C REJECTION AT THE SAMPLE AND FRACTIONAL LEVEL

CHECK THE FOLLOWING TO REJECT SAMPLES AT THE SAMPLE/FRACTIONAL LEVEL AND COMPLETE THE REVERSE SIDE

OF THIS FORM

PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE/FRACTION

PART II REDUCED VALUE

INSTRUCTIONS REGION RECOMMENDS REDUCED VALUE AND RETAINS THE DATA FOR A REDUCED VALUE TO BE PROCESSED, THIS

FORM MUST BE ACCOMPANIED BY A SIGNED MEMO FROM THE REGIONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE,

THE DOLLAR AMOUNT FOR REDUCED VALUE, AND A WRITTEN JUSTIFICATION I NARRATIVE) OF HOW SAMPLE WORTH WAS

DETERMINED FOR EACH AFFECTED SAMPLE ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS, TELEPHONE LOGS, ETC )

CHECK ONE OF THE FOLLOWING

/
, / NO REDUCED VALUE ____ REDUCED VALUE (COMPLETE REVERSE SIDE)

———— \. ! 1 1 'I'
IDENTIFY THE SAMPLES/FRACTIONS THAT ARE RECOMMENDED FOR REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM

X«»»II««KMI»»M«»»»»«»»»»«««»»«»» THIS FORM CANNOT BE PROCEESSEO WITHOUT A SIGNATURE »»»»»»)»)••••••»»•»»»»»»•»••»»
« x

* ,1 • *
» NAME OF REGIONAL OFFICIAL /^f/)H/^f^l{I\ ^'/'^"^^' V _________^________________________ »

~ l ^ ~ r i , /r * '

» SIMATUBE ___________^^'/, >.f/-^___________________ 0«TE •f-Z/.fi.f______ >/-' 77
* SEND THIS FORM TO SAMPLE MANAGEMENT OFFICE »

» ^^ SAMPLE SCHEDULING i REPORTING SECTION »

» |iy 300 NORTH LEE STREET, ALEXANDRIA, VA 2231<» *

» »
»)»»•»)• )»»)(»»»«»«»»»«)f»»)»»«»»»»»»»»»»«»»»IH»»»»»»*»»»»<H»»»»«»»»»»»»«»»»»»»»«)H» )»»»«•»)(»•»»»)>»)»•»»•••»»»)»»»»•»•»•»•

»»)(»)»«»)»»»»••»»»»»)»)•»»«»•»»••»»»»)»)»)•»)»)••»

« SEE LIST OF SAMPLES ON REVERSE SIDE »
«»••»»»«»•»•••••WWW««»••••»••««»«•»«•«»•»



LAB CODE SKINER CASE NO. 22010 SDG NO MFQ070

PSSS 1X1 PARTIAL ACCEPTANCE AND REJECTION BY SAMPLEw
ENTER A "X" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REJECTION

ENTER A "D" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REDUCED VALUE

I FRACTIONS ANALYZED
SAMPLE I METALS I CYANIDE

LCSW I Y I I I

MFQ070 I Y I I I

MFQ070D I Y I I I

MFQ072 I Y I I I

nF0072S I Y I I I

MFQ07S I Y I | I

MF0077 1 Y I I I

MFQ078 I Y 1 I I



ESAT REGION VI
U.S. ENVIRONMENTAL PROTECTION AGENCY

10625 FALLS-TONE ROAD
HOUSTON, TZ 77099

MEMORANDUM

DATE: July 25, 1994
TO; MelvinRitter, ESAT RPO, Region VI&<xfi£̂ M̂FROM: Bill Blanton, ESAT ETM, Region VI
SUBJECT: CLP Data Review
REP: WUD #6-4591
Attached is the data review summary for Case ̂ 22010

SDG ?0070
Site MOLY CORP

COMMENTS:
1. The data package is technically provisional.
2. No contractual violations were noted by CCS and none were

found during the hardcopy data review.
3. The difference in selenium laboratory duplicate results

exceeded the quality control limit.
4. The difference in zinc serial dilution results was above thequality control limit.
5. All sample results for samples MF-Q077 and MF-Q078 were

qualified because the samples were not properly preserved.
6 . The laboratory made no reporting errors.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

CASE NO. 22010 SITE MOLY CORP
LABORATORY SKINER NO. OF SAMPLES/
CONTRACT f 68-D2-0039 MATRIX 5/WATER
SDG f MPQ070 REVIEWER (17 NOT ESD) ESAT
SOW# ILM02.1 REVIEWER'S NAME Elizabeth Cox
ACCT f 4TFAJNA2 SF f TFAU2Z COMPLETION DATE Ju^y 25, 1994
SAMPLE NO.: MF-Q070, MF-Q072, MF-Q075, MF-Q077, MF-Q078

INORGANIC REGIONAL DATA ASSESSMENT
DATA ASSESSMENT SUMMARY

ICP AA Hg CYANIDE

1. HOLDING TIMES _0_ N/A _0_ H/A
2. CALIBRATIONS _0_ N/A _0_ N/A
3. BLANKS JL. HZA -Q- N/A
4. MATRIX SPIKE _0_ N/A -0- NZ&
5. DUPLICATE ANALYSIS _^_ N/A -0- HZA
6 . ICP QC _X_
7 . FAA' QC N/A
8. LCS _0_ N/A 0
9 . SAMPLE VERIFICATION 0 N/A 0 N/A

10. OTHER QC _JL. N/A -JL, N/A
11. OVERALL ASSESSMENT _X_ N/A _X_ N/A

0 = Data had no problems/or qualified due to minor problems.
M = Data qualified due -to ma^or problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A= Not applicable

ACTION ITEMS;
AREAS OF CONCERN: Blank concentrations were above instrument
detection limits, a difference in laboratory duplicate results
exceeded the quality control limit, a difference in serial
dilution results exceeded the quality control limit, and two
samples were not properly preserved.

NOTABLE PERFORMANCE:



INORGANIC QA REVIEW
C017TIMUATION PAGE

Case 22010 SDG MyQ070 Site MOLY CORP Lab SKINER

COMMENTS:

Five low concentration water samples were analyzed for total
metals. The sampler did not specify a lab QC sample. Sample
MF-Q078 was a field blank. Samples MF-Q077 and MF-Q078 were not
preserved below pH 2 . 0 . The data package met the 35-day
contractual data package turnaround requirement.
The data package is technically provisional due to QC
deficiencies including blank contamination, a significant
difference in duplicate results, and a significant difference in
serial dilution results. This report documents only the QC
requirements that weren^t met and those factors affecting the
technical usability of the results.
An Evidence Audit was conducted for the Complete Sample Delivery
Group File (CSF) and the Evidence Inventory Checklist is attached
to this report.

I 1. Holding Times
All holding time criteria were met.

2 • Calibrations
All calibrations were acceptable.

3 • Blanks
Aluminum, iron, manganese, and sodium were reported in the
calibration, preparation, and/or field blanks. The iron
result for sample MF-Q075 was above the CRDL and should be
considered undetected due to blank contamination. Sample
results below the CRDL that were affected by the blank
concentrations have been qualified. All qualifications are
listed on the Data Summary Table.

4. Pre-digestion/Pre-distillation Matrix Spike
All matrix spike recoveries were acceptable.

5. Duplicate Analysis '
' The selenium results are estimated because the difference in

laboratory duplicate results exceeded the quality control
limit.



INO.-RGANIC QA REVIEW
CONTINUATION PAGE

1
Case 22010 SDG MFQ070 Site HOLY CORP Lab 8KINER

6 . ICP Quality control
Serial Dilution
The zinc results are estimated because the difference in
serial dilution results exceeded the quality control limit.
Interference Check Sample
All interference check sample criteria were met.

7. Furnace Atomic Absorption Quality Control
FAA was not used.

8. Laboratory Control Sample
All laboratory control sample results were acceptable.

9 . sample Verification
All results were correctly reported.

10. Other QC
Sample Preservation
All results for samples MF-Q077 and MF-Q078 are estimated
because the pH of the samples was 2.5 and 3 . 0 , respectively.

11. overall Assessment
The data package is provisional for the following reasons.

All selenium results were estimated due to asignificant difference in duplicate results*
All zinc results were estimatedibecause the differencein serial dilution results exceeded the quality controllimit.
All results for samples MF-Q077 and MF-Q078 were
estimated because the samples were not properly
preserved.



DATA CTLZ7I2S DCTISITIOSS

The following definitions provide brief explanations of the ESAT-
Region 5 qualifiers assigned to results in the data review
process.

U Undetected

J Estimated value

R Unusable

F ,A possibility of a false negative exists.

M Questionable identification.

UC Undetected at the listed detection liait which was raised due
to apparent' blanic contamination.

TJJ Es-siaated detection liait due to the outlying quality control
parameters such as aatnx splice, serial dilution, FAA spike
recovery, etc.

(}ft Positive bias.

v Negative bias.



Cau No.:
Laboratory:

w
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

(JftsSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

1-:

22010
SXINER

MF-0070

19

10.8

3.6

34

0.8

1

" 237000

4.4

2.3

3.1

38.1

1.5

43400

3.1

0.2

4.5

2670

2.1

3

38200

2.2

2.6

7.8

FLAG

UC

U

U

U

U

U

U

UC

U

UC

U

U

UJ

U

U

J

r

FLAG
MF-0072

31.4 UC

10.8 U

4.7

54

0.8 U

1 U

47400

4.4 U

2.3 U

3.1 U

24 UC

1.5 U

10400

146

0.2 U

4.5 U

867

2.1 UJ

3 U

15800

2.2 U

2.6 U

101 J

' L- r

DATA SUM
SOG. NO.
Matrix:

MF-0075

61.6

10.8

1 .5

S7.5

0.8

1

231000

4.4

2.3

3.5

101

1.5

43600

12

0.2

4.5

5770

2.1

3

40600

2.2

2.6

26.1

. f
f

MARY
: MF

UA

FLAG

UC

U

U

U

U

144000 J

U

U

UC

U

28100 J

U

U

UJ

U

40700 J

U

U

J

-:

0070
TER

FLAG
MF-Q077

78.3 UC

10.8 UJ

1.5 UJ

92.7 J

0.8 UJ

1 UJ

4.4 UJ

2.3 UJ

3.1 UJ

59.7 UCJ

1.5 UJ

573 J

0.2 UJ

4.5 UJ

1420 J

2.1 UJ

3 UJ

2.2 UJ

2.6 UJ

37 J

, r

0, n
Rcviwr: E. COK <- •L ̂
Unif: UG/L

FLAG COMMENTS
MF-0078

16.5 UJ

10.8 UJ

1.5 UJ

3.1 UJ

0.8 UJ

1 UJ

34.9 UJ

4.4 UJ

2.3 UJ

3.1 UJ

4.8 UJ

1.5 UJ

38.2 UJ

0.94 UCJ

0.2 UJ

4.5 UJ

103 UJ

2.1 UJ

3 UJ

86.5 UCJ

2.2 UJ

2.6 UJ

2 UJ

We

";«.



INORGANIC/ORGANIC COMPLETE SOG FILE (CSf) INVENTORY CHECKLIST

Cue No. 22010 SOG No. MFQ070 SOG NOB. To Follow SAS No. Oaf Rec 06-01-94

EPA Lab ID: SKINER
Lab Location: Walthaa, KA
Region: 6 Audit No.: 22010/MF0070
Re Submitted CSF? Tea No X
Box No<s): ONE
COMMENTS:

-

«

Over for additional coanents.

OR1GIHALS

CUSTODY SEALS
1. Present on package?
2. Intact upon receipt?
FORM DC-2
3. Umbering schtas accurate?
4. Are erclOMd document* listed?
5. Are listed docuMnf encloaed?
FORM DC-1
6. Present?
7. Cooplete?
8. Accurate?
CHAIN-OF-CUSnBT
RECORDC)

9. Signed?
10. Dated?
TRAFFIC REPORT(S)
PACKING UST(«)

11. Signed?
12. Dated?
AIRBILLS/AIRBILL STICKER
13. Present?
14. Signed?
IS. Dated?
SAMHJE TAGS
16. Does DC-1 list tags as being included?
17. Present?
OTHER OOCUEKTS
18. Complete?

19. Legible?
20. Original?
20a.lf -NO", does the copy indicate

where original docunenf are located?

TES

X
X

X
X
X

X
X
X

X

X

X
X

X
X
X

X

X

X

X '

X

DO

X

N/A

Audited by: t J^U ^F^ )̂d /̂lCJLX- David Spencer • Scientist Aasociaf Date 07-U-94
Audited by: Date
Audited by: Oate

Signature Printed Name/Title

TO BE COMPLETED BY CEAT

Date Recvd by CEAT: Date Entered: Date Reviewed:
1^ Entered by:

RevieMed by:
Signature Printed Naw/Title ..

OC-2



CCi/rER P,-il"iF r i ;OPGAN[C

.ib .'.unp: ^ r i J f ' rR 3HER'M^^ LnO^.

-,i'u uJ'2 : ~i"> " i 'l?P \r-f? i '<- ;20V'

..NAI-T'SE: DATA PAC^AGI:

Contract: ^8-lJ2-f)()39

~M3 f'Q . ^DG No- : nFOi')7

i"H\) ,'n

. r'A Camp Le \\<~).
MFQ070
hFQ070D
MFQ072
nFQQ723
nFQ075
hFQ077
nFQ078

.^b " ; a m D l e ID
04231-013
04231-0132
04231-023
04231-0203
04231-033
04231-04S
04231-053

^erc TCr' i ntere lement correccions ^Dpi i-c'-l'" Yes/No '••''C'.
i/Jor'3 [CP ^ach<^round corrections .ippi tv ( -1 ? YPS/NO I'l'

It' ••'es-i'Jere raw ^-iata generated befoi-e,
^ipr-''I. 1 cat: •i on of backyr.-)uri>-l •~cir .-°c 11. ons ? Yes/No ^'0

Commeiibs:

r cert i fy that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
either than I he conditions detailed above- Release of the data contained
In this hardcopy data package and in the computer-readable data submitted
••in floppv diskette has been authorised bv the Laboratory Manager or the
i-ianager'^ dasignee, as verif ied by the following s ig nature-

•.iqnatur-;: __ _ ̂ •/'?^:^<^^ i^ame: Kirk D- Johnson

OaW: ______^-yl'M2-_-_-_--__- Title: U3EPA Data Manager

COVER PAGE IN IL.M02.1
1
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
^CPBO^ 10625FALLSTONERD ^

HOUSTON, TEXAS 77099 '̂  i t" U

MEMORANDUM

Date: 8-12-1994 -
Subject: Contract Laboratory Program Data Review
From: Meivin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill , 6H-MA

Site: MOLLY CORP

Case^: SAS 8450F-01
SM: SF-5823

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:
( ) Acceptable. No ma^or problems with data package.
F̂ Q Provisional; use of data requires caution/ Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary.
Questions regarding the data review can be addressed to me.
Attachments
cc: R. Flores, Region 6 CLP/TPO

M. ElFeky, Region 6 Data Coordinator
Regional CLP/TPO (lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

7̂̂  Recyĉ Ffcydabf



USEPA REGION VI
REGIONAL ACCEPTANCE FORM , 0 ) ''

FOR SPECIAL ANALYTICAL SERVICES "' ~~ ̂  -*-

Lab CWa SILVER SAS No 08450F-Q1 Case No
S i t e Name MOLY :;RP QUESTA M I N E

SOG Ho SF5823 Data Receipt Date: 07/13/94
Est. Liquidated Damages. SO 00
SMO Complete Date: 07/14/94

•lease provide a c=ay of th is completed form to the Sancle Management O f f i c e ' s i>AS IPS Section Leader no later than 08/28/94
ndicate below, by necking the appropriate box, whether the data for th is SDG are accepted or of reduced value or rejected.

i f the Region is recuesiing a reduced value or a rejection, please attach a l l appropriate documentation.

Check appropriate box b e ' o w ^

I DATA ACCEPTANCE

Data appear acceptable ( i e data that is not rejected or recommended for reduced value) according to the Region's
inspection process. Applicable liquidated damages as outlined in the laboratory's subcontract are applied as approrpiate

I t SEDUCED VALUE

a Data are recannended for a reduced value The Region recommends that the value of the data package be reduced by _%.
Attached are a signed memo from the Regional official describing the contractual reasons for reduced value and all related
documents (data review, telephone logs, etc.)

I l l UBECTIQN

3ata are reconnended for rejection Attached are a signed memo from the Regional O f f i c i a l describing the contractual
reasons for -election, a l l related documents (data rev iew, teleonone loqs, etc ), and a l l rejected data

COMMENTS

Name of data reviewer- y^r/A^F . /T.^/ ^ i''.i ^V

Organization .̂ v ^ 7"" \-£~^/C'-'. J.________

Date review complete. <<• - //_ ^P,--/._____
•7
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ESAT REGION VI
ft c/o U . S . ENVIRONMENTAL PROTECTION AGENCYr̂ ' 1 0 6 2 5 FALLSTONE ROAD

HOUSTON, TEXAS 77099
MEMORANDUM
Date: August 11, 1994
To: Helvin Hitter, ESAT RPO, Region VI

BcU /î /̂̂ /A
From: Bill Blanton, ESAT ETM, Region VI
Subject: CLP Data Review
WUD 4: 6-4712
Attached is the data review summary for Case # SAS8450F-Q1

SDG # SF-5823
Site MOLYCORP

COMMENTS:
A. CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

There were no contractual violations identified by the
jffk hardcopy data review.

B. TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:
The data package is technically provisional. Significant
technical problems are summarized below.
1. Most selenium results were unusable due to a matrix spike

recovery below 30%.
2. The differences between duplicate results for cadmium and

selenium exceeded the quality control (QC) limits.
3 . Arsenic, cadmium, lead, selenium, and thallium had matrix

spike recoveries outside of the QC limits.
4. Selenium had method of standard addition correlation

coefficients below 0 . 9 9 5 .
5 . FAA analytical spike recoveries were outside of the QC

limits for 49 of 80 determinations.

ft I1461



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
I REGION VI

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. SAS8450F-01 SITE MOLYCORP
LABORATORY SILVER NO. OF SAMPLES/
CONTRACT # SAS8450F-01 MATRIX 20/water
SDG •? SF5823 REVIEWER (IF NOT ESD) ESAT
SOW ^ ILM03.0 and ILM02.0 REVIEWER'S NAME Youree Holloway
ACCT i- 4TFAJNG5 SF # TFAUZZ COMPLETION DATE August 11. 1994

SAMPLE N O . : SF-5823 SF-5824 SF-5825 SF-5826 SF-5827 SF-5828 SF-
5829 SF-5830 SF-5831 SF-5832 SF-5833 SF-5839 SF-5840 SF-5841 SF-
5842 SF-5843 SF-5850 SF-5851 SF-5852 SF-5856

DATA ASSESSMENT SUMMARY

ICP AA Hg
1. HOLDING TIMES 0
2. CALIBRATIONS 0
3 . BLANKS 0
4. MATRIX SPIKE _L
5. DUPLICATE ANALYSIS M
6 . ICP QC 0
7. FAA QC
8. LCS 0
9 . SAMPLE VERIFICATION \

10. OTHER QC 0
11. OVERALL ASSESSMENT M

-Q- -0-
0 0
0 0
M 0
M 0

M
0 0

-X- -X-
0 0
M X

0 = Data had no problems/or qualified due to minor problems.
M = Data qualified due to ma^or problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A = Not applicable

ACTION ITEMS:

AREAS OF CONCERN: Differences between duplicate results exceeded
the quality control (QC) limits; matrix spike recoveries were
outside of the QC limits; method of standard addition correlation
coefficients were below 0 . 9 9 5 , and FAA analytical .spike
recoveries exceeded the QC limits for 49 of 80 determinations.

NOTABLE PERFORMANCE:



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case SAS8450F-01 SDG SF5823 Site MOLYCORP Lab SILVER

Comments: Twenty water samples were analyzed at low
concentrations for total metals and molybdenum. Samples SF-
5824/SF-5825 and SF-5828/SF-5329 were field duplicate pairs, and
sample SF-6827 was designated as the QC sample. The laboratory
met the contractual data package turnaround time requirements.
Most. selenium sample results were qualified as unusable due to a
low matrix spike recovery. The data package is provisional due
to problems with matrix spike recovery, inconsistent duplicate
results, MSA correlation coefficients, and FAA analytical spike
recoveries. This report documents the QC requirements that were
not met or those factors affecting technical usability of the
results.
An Evident Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) / and the Evidence Inventory Checklist is
attached to this report.
1. Holding Times

Ail holding time criteria were met.
2. Calibrations

All calibrations were acceptable.
3. Blanks

Sample results were affected by lead and thallium in the
preparation and/or calibration blanks. Lead concentrations in
samples SF-5824, SF-5825, SF-5826, SF-5827, SF-5828, SF-5829,
SF-5830, SF-5839, and SF-5842 were above -the contract: required
detection limit ( C R D L ) , and these results are low-biased. The
affected sample results below the CRDL are reported in the
Data Summary Table.

4. Pre-digestion Matrix Spike Recovery
The following sample results are qualified because of possible
physical or chemical interference in the samples.

The selenium results below the instrument detection limit
(IDL) are unusable due to pre-digestion matrix spike
recoveries below 30%. False negatives are possible.

i
The cadmium and lead results above the IDL are estimated
due to high pre-digestion matrix spike recoveries.



COMMENTS/CLARIFICATIONS ^ ̂
REGION 6 CLP QA REVIEW

Case SAS8450F-01 SDG SF5823 Site MOLYCORP Lab SILVER
4. Pre-digestion Matrix Splice Recovery, continued

The selenium results above the IDL are estimated due to a
low pre-digestion matrix spike recovery. The reported
concentrations should be considered minimum
concentrations and higher concentrations are possible.
All arsenic and thallium results are estimated due to low
pre-digestion matrix spike recoveries.

5. Duplicate Analysis
The differences between duplicate cadmium and selenium results
exceeded the technical limit of the CRDL. The selenium
results aoove the IDL and all cadmium results are estimated.

6 . ICP Quality Control
All serial dilution and interference check sample results were
acceptable.

7. Furnace Atomic Absorption Quality Control
FAA Analytical Spike Recovery
The following sample results are estimated because of possible
physical or chemical interference in the samples and FAA
analytical spike recoveries outside of the QC limits.

The arsenic results for samples SF-5823, SF-5824, SF-
5825, SF-5826, SF-5827, SF-5828, SF-5829, SF-5830, SF-
5831, SF-5832, SF-5839, SF-5840, SF-5842, SF-5843, SF-
5850, SF-5851, SF-5852, and SF-5856.
The lead results for samples SF-5823, SF-5824, SF-5825,
SF-5826, SF-5827, SF-5828, SF-5829, SF-5830, SF-5831, SF-
5832, SF-5839, SF-5840, SF-5842, SF-5843, SF-5851, and
SF-5856.
The selenium results for samples SF-5839, SF-5840, and
SF-5843.
The thallium results for samples SF-5823, SF-5824, SF-
5825, SF-5826, SF-5827, SF-5828, SF-5829, SF-5830, SF-
5839, SF-5841, SF-5851, and SF-5856.



COMMENTS/CLARIFICATIONS 0 -> p
REGION 6 CLP QA REVIEW

Case SAS8450F-01 SDG SF5823 Site MOLYCORP Lab SILVER

7. Furnace Atomic Absorption Quality Control, continued
Method of Standard Addition (MSA)
The selenium result for sample SF-5827 is estimated due to
correlation coefficients below 0 . 9 9 5 . Matrix interference is
suspected.

8. LCS

All laboratory control sample results were acceptable.
9 . Sample Verification

The dilution factor, listed under "Comments", for selenium
sample SF-5828 should be X10 on Form I, page 8.
Rinsate is incorrectly spelled on'page 13 for sample SF-5833.

10. Other QC
(Sl^ Field Duplicates

In the opinion of the data reviewer, there was no significant
difference between field duplicate results.

11. Overall Assessment
The data package is provisional for the following reasons:

Most selenium sample results were unusable due to amatrix spike recovery below 30%.
All cadmium and some selenium sample results were
estimated because differences between duplicate results
exceeded the QC limits.
Most cadmium and lead, and all arsenic and thallium
sample results were estimated because matrix spike
recoveries were outside of the QC 'limits.!
A selenium sample result was estimated because MSA
correlation coefficients were below 0 . 9 9 5 .

; i , j ^ J
Eighteen arsenic, sixteen lead, three selenium, and
twelve thallium FAA analytical spike! recoveries were
outside of the QC limits and estimated.

All other technical requirements were met.



MEMORANDUM

TO: M. Ritter

Subject: SAS8450F-01 SDG SF5823
Laboratory Resubnissions

Copies: M. El Feky
ICF File
File

L^.?, {y<^J^^
From: W. E* Blanton

Date: August ll, 1 9 9 4

Ref: WTJD # 6-4712
MEM1089
11461

Attached is a list of issues needing clarification and items
needing corrections and onissions for SAS case SAS8450F-01 SDG
SF5823. The samples in this case were analyzed by:

Name of Laboratory
Address
Attention:

Silver Analytical Inc.
One Government Gulch
Kellogg, ID 83837
Melba Bencich

These laboratory resubmissions are necessary to enable the
Environmental Protection Agency to maximize the usability of the
laboratory results in this data package. The user for this site
is K. Hill 6H-MA. The laooratory resubmissions should be
submitted to:

Ms. Christy Macdowell
ManTech Environmental Technology, Inc.
c/o US EPA
10625 Fallstone Rd.
Houston, TX 77099

Ms. Macdoweil will then distribute the laboratory resubmission to
the appropriate data reviewer who will prepare the resubmission
report for this case.



Page 1 of 1
In Reference to Case

SAS N o . : SAS8450F-01
SDG N o . : SF5823
Laboratory: SILVER

in reference to data for the following sample numbers:
SF-5823 SF-5824 SF-5825 SF-5826 SF-5827 SF-5828 SF-5829 SF-5830
SF-5831 SF-5832 SF-5833 SF-5839 SF-5840 SF-5841 SF-5842 SF-5843
SF-5850 SF-5851 SF-5852 SF-5856

Summary of Questions/Issues:
1. The dilution factor, unaer "Comments", for selenium sample SF-

5823 should be X10 on Form I , page 8 . Please correct and
resubmit the corrected page.

2. Rinsate is incorrectly spelled on page 13 for sample SF-5833.
Please correct and resubroit the corrected page.



Case No. . SAS&450F-01
Laooratory S .L .Ea

^ L A G
£P^^#=> ] SF-5823
LAST)»=>

A L U M I N U M

A N T I M O N Y

A R S E N I C

3 A R I U M

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM
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1 8 J

8 1
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224000

3 3
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4 J
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19200

0 2 U
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1 3 UC.

3 5 U
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N / A

-SP--2F
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SF-5824
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1 1 J

9 S

19 6

9 2 J

199000

4

179

741

7550

4 4 vJ
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0 2 U
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1 1 J

13 6

20

13 1 J

201000

3 3

153

755

7430

5 vJ

51500

14800

0 2 U
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SF5823
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8 2
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216000

5

195

1130
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3 6 vJ
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0 2 U
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2 6 U
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3 5 U
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6 9 U

N/A

5T'--SF'

Reviewer
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SF-5827

120000
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1 J
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-



Case No. SAS3450F 01
-aooratory S ..EB

A '"LAG
^MB: «=> 3F -5328
LAWi( rf=>

ALUMINUM iCSOOO

ANTIMONY 23 5 U
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i
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1
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2 1 vJ

,.100

.9000

0 2 'J

368

1650

0 7 UR

2 6 U

0700

2 UCJ

3 5 U

i,560

6 9 U

></A

-rr-c F

Reviewer
Urn ts

'LAG
SF-5332

43SOO

28 5 U

0 9 UJ

1 3 5

1 3 1

23 J

79500

2 3 U

1 2 5

363

U6

2 5 vJ

44000

18900

0 2 U

353
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0 7 UR

2 6 U

10500

2 3 UCJ

3 S U

4570

6 9 U

N/A

-^r- -'-

Y
ug/L

riOLLOUAY

COMMENTS
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Case Ho 3-<S&-:OF-01
-aooratory Si..;5

^;-^fc^=>
'.^3^r#-=>

ALUMINUM

ANTIMONY

ARSENIC

3 A R 1 U M

3ERYLLIUM

CADMIUM

CALCIUM

C^ROMIUM

COBALT

COPPER

SCM

LEAD

-AGNESIUM

-AMGANESE

MERCURY

'Aft1'wporassiLiM
SELEMIUM

SILVER

SODIUM

THALLIUM

VANADIUM

;1HC

MOLYBDENUM

X SOLIDS

o

^AG
--^-5833

24 9

28 5 U

0 9 UJ

4 9

0 02 U

3 9 UJ

1290

2 8 U

4 1 U

3 U

1 0 1

1 U

231

3 9

0 2 U

1 3 3 U

503 U

3 7 UR

2 6 U

1 1 0 0 0

2 2 UC-

3 5 U

2 7

6 9 U

M/A

-^ -
^

~~!.--..«-

"a:- ^

.̂MG

3F-5839

28500

28 5 U

0 9 UJ

20 1

5 5

1 1 1 J

275000

2 8 L)

1 1 3

233

29 7

3 4 vJ

104000

4270

0 2 U

- 1 2

3270

1 3 vJ

2 6 U

32200

i 9 UCJ '.

3 5 U

165Q

6 9 U

N/A

--r-^

:^>TA 5-W
::3 so

S ; 5340

37:0

22 5

3 5

s2 :

3 5

3

;:5CCO

? ^

-

^2

3 ,

• 7

'^eo
;3;0

: 2

3-2

3 . 5 0

-

; 5

:22;0

3 5

.,73

3 9

W

^~ -

'
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SF5e23
-~7£?

'LAG
-

34 1

U

UJ

J

:1200

U

U

1 5 3

vJ

,

U

vJ

U

UCJ

U

U

' r

FLAG
F 5341

31 7

0 9 UJ

32 3

^ 02 U

3 9 UJ

2 8 U

. 1 U

3 U

1 U

2350

33 3

0 2 U

•i3 3 U

503 U

0 7 UR

2 6 U

i900

1 9 UCJ

3 5 U

i0 1

& 9 U

I/A

P^-^r

^eview^r
Units

^LAG
SF-5842

23800

28 5 U

0 9 UJ

25

5 5

1 5 1 J

273000

4 6

1 1 5

234

602

6 8 vJ

,03000

4250

0 2 U

4 i 4

3360

7 UR

2 5 U

31600

1 1 UCJ

3 5 U

1650

6 9 U

H/A
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r
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2;ATA S-MNARY
33G •<Q SF5823Case No . SASfl^SGF-OI

Laooratory S i L ' . E R
reviewer Y HOLLCUAY
JnitS U9/LMa(r x JATE^

-'LAG 'LAG' -AG C3MMENTS;p<^B»^=>
LAB TR ,»=>

ALUMINUM

AMTIMOMY

ARSENIC

3 A R 1 U M

5ERYLL1UM

CADMIUM

CALCIUM

CHROMIUM

CCBALT

COPPER

'RON

LEAD

MAGNESIUM

MANGANESE

MERCURY

0-
POTASSIUM :000

SELENIUM

SILVER

S001UM 22^.00

THALLIUM ! 'i 2 UCJ

VANADIUM

ZINC

MOLYBDENUM

X SOLIDS

16

S F - 5 3 & 3

,7500

23 5 U

^ 9 UJ

53 1

i 2

5 1 , J

2'i 0000

2 3 U

- 1 U

37 9

59 1

1 i. VJ

37000

9^.50

0 2 U

< 1 3

•i 5 VJ

2 6 U

3 5 u

3 1 0 0

5 9 U

-</A

; r T ^ F
1

t . 1 '
1 \

" 1 '

SF-5850

73 3

23 5 U

0 9 UJ

25 6

0 02 U

3 9 UJ

21500

2 3 U

t. 1 U

3 U

^ .03

1 U

3520

29 ;.

0 2

1 3 3 U

796

0 7 LR

2 6 U

2210

0 9 UJ

3 5 U

1 3 3

6 9 U

S/A

PC.-' c

SF

33&CCO

3370

,0200

<^-i! p

- 5 3 5 1

?7iCO

23 5 U

" 5 UJ

'; 7

3

3 9 UJ

^ 3

79

23

'330

2 9 J

570CO

: 2 U

-3 i

"20

^ u<

2 3 U'

0 ? UJ

3 5 'J

:570

a 9 U

^ /A

3 F - 5 3 5 2

286

23 5 U

0 9 UJ

29 4

0 02 U

3 9 UJ

21200

2 3 U

& 1 U

3 U

331

1 U

3 5 1 0

37 1

0 2 U

13 3 U

503 U

0 7 UR

2 6 U

2070

1 7 UCJ

3 5 U

10 1

6 9 U

N/A

^R-l^F

SF-5356

36700

23 5 U

0 9 UJ

5 9

1 7 6

5 J

299000

6 2

167

109

6870

3 5 J

59800

3010

0 2 U

'.13

6230

7 UR

2 6 U

3960

1 ;. UCJ

3 5 U

2670

6 9 U

N/A

•^-IZF
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U . S . EPA

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO ,

^'Ap'i^-f ^\ C,u^i>^el S"^f,''

SF5823
Lab Name: SVL_ANALYTICAL_INC.
'.ab Code: SILVER Case No.:

Contract: SILVER0135
22394 SAS N o . . 8450-F SDG N o . : SF5823

Lab Sample ID: SF5823
Date Received: 06/28/94

.Idtnx (soil/water): WATER
Level ( low/med): LOW_
% Solids: 0.0

Concentration Units (ug /L or ing/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i

COLORLESS Clarity Before: CLEAR Te?
COLORLESS Clarity After: CLEAR Art

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Moiybdenu

Concentration
127000

28.5
1 . 8
8 . 1

2 5 . 6
3 . 9

224000
3 . 3
216
1010
4730
4 . 0

63000
19200
0.20
430

2770
7 . 0
2 . 6

26500
1 . 3
3 . 5

4890
6 . 9

C

U
B
B
U
B

B

U
B
UU
B
U
U

—

—

Q

WN

N*

WN

N*

WN

M
P~
P
F
P
P
PP
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

—

<ture:
^ifacts

Comments:
^̂  SE = 10X DILUTIONn

FORM I IN ILM02.i



r». s
<- ̂  L.

EPA CLP

INORGANIC ;.'r.LYSES DATA SHEET

-^
EPA SAMPLE NO. _

-f^\^ ^f/-^ ̂c^
SF5824 \^

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22394
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

Contract: SILVER0135
SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5824
Date Received: 06/28/94

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5 .
7440-36-0
7440-38-2
7440-39-3
7 4 4 0 - 4 1 - 7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440 -23 -5
7440-28-0
7440-62-2
7440 -66 -6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

1 0 4 0 0 0
3 2 . 1

1 . 1
9 .8

1 9 . 6
9 .2

199000
4 . 0
179
7 4 1

7550
4 . 4

50800
1 4 7 0 0
0 . 2 0

357
3290

7 . 0
3 .9

22200
1 . 4
3 . 5

3790
6.9

C

B
B
B

B

B

U

B
U
B

B
U

U

Q

WN

N*

WN

N*

WN

M

P
P !
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:

COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR^

Texture:
Artifacts

Comments:
SE = 10X DILUTION

FORM I IN ILM02 1



.?;̂  t

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22394
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

U . S . EPA - CLP

±

INORGANIC ANALYSES DATA SHEET

Contract: SILVER0135

^
EPA SAMPLE NO.'"'

g.^^^ 's^P î (^ |c-J^
f~

SF5825

SAS N o . : 8450-F SDG N o . : SF5823
Lab Sample ID: SF5825
Date Received: 06/28/94 ̂ ^

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

. . . .
. . . - . . .

i
}

COLORLESS Clarity Be:ore CLEAR
COLORLESS .Clarity ^:'-er CLEAR

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration
105000

28. 5
1 . 1

1 3 . 6
2 0 . 0
1 3 . 1

201000
3 . 8
183
755

7430
5 . 0

51500
14800
0.20
367

3210
7 . 0
2 . 6

22500
1 . 7
3 . 5

3840
8 . 6

1

C

U
B
B

B

B

U
B
U
U
B
U
-5

—

—

Q

WN

N*

WN

N*

—WN—

M
P
P
F
P
P
P
PP
P
P
PF
P
P
CV
P
P
F
P
P
F
P
P
P

—
—

Te?
Art

^

^

<ture:
bifacts:

Comments:
SE = 10X DILUTION

FORM ILMO:



U . S . EPA - CLP

INORGANIC ANALYSES DATA SHEET
^

EPA SAMPLE NO.
•^e^fi «gJa^ C ,̂-

SF5826
Lab Name: SVL_ANALYTICAL_INC. _
Lab Code: SILVER Case N o . ;
Matrix (soil/water): WATER
Level (lo w / m e d ) : LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5826 /^"^
Date Received: 06/28/94 ;

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

•

1

i

1

Ahalyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

'

Concentration

113000
28.5

2.1
8.2

17.6
6 .8

216000
5.0
195

1130
14600

3.6
55500
15900

0 . 2 0
393

2460
7 . 0
2 .6

27100
1.1
3.5

4230
6 .9

i-... . - -

C

U
B
B

B

B

U

B
U
U

B
U

U

Q

WN

N*

WN

N*

WN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

COLORLESS ' Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR^

Texture:
Artifacts

Comments:
^ SE_=__10X_DILUTION_

FORM I - IN ILM02



2
U.S. EPA

EPA SAMPLE N O ,
INORGANIC ANALYSES DATA SHEET

SF5827
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF582:

Lab Sample ID: SF5827 '/
Date Received: 06/28/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

e

Color Before:
Color After:
Comments:
aŵ

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

.

.1
1

i
COLORLESS Clarity dt. ; , . ^ CLEAR Te?
COLORLESS Clarity At <- CLEAR Art

Analyte
Aluminum
Antimony'
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration
120000

28 . 5
1 . 0
7 . 9

2 1 . 3
5 . 7

218000
3 . 8
202
9 1 6

6010
4 . 9

58100
17000
0.20
409
3000
1 5 . 7
2 . 6

25500
1 . 3
3 . 5

4370
6 . 9

C

U
B
B

B

B

U
B
U
B
U
U

Q

WN

N*

WN

+N*

^

M
P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

<ture:
bifacts:

FORM ; ILM02



240

U . S . EPA CLP

INORGANIC ANALYSES DATA SHEET
^

EPA SAMPLE NO.
<^^p^ \< -s^gy (^ 1^'CS.

I i r V ^

SF5828 i
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (lo w / m e d ) : LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5828 ^< -̂
Date Received: 06/28/94 ~"

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before:
Color After:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

;i
, . .. ..

COLORLESS Clarity Before: CLEAR Tel
COLORLESS Clarity After: CLEAR Art

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration
108000

28.5
0 . 9 0
1 2 . 2
20.4
1 2 . 1

206000
3 . 4
185
775

7860
3 . 8

53000
15200
0.20
373

3000
7 . 0
3 . 6

23000
1 . 5
3 . 5

3940
6 . 9

C

U
U
B

B

B

U
B
U
B
B
U
U

—

Q

WN

N*

WN

N*

WN

M
P
P
F
P
Pp•'•p'•P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

i

Kture:
tifacts

Comments:
^IK SE 110X DILUTION

FORM I IN I L M 0 2 . 1



U . S . EPA CLP

INORGANIC ANALYSES DATA SHEET
^EPA SAMPLE NO. ^

(^a-pL^'-y^ -Si-i-U ''<?- t^-K-t C^i

SF5829
Lab Name: SVL_ANALYTICAL_INC.__
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

_ Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5829 -̂
Date Received: 06/28/94 :

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i

.

COLORLESS Clant
COLORLESS Clanti '

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

105000
28.5
1.3

13.9
19.9
15.2

2 0 2 0 0 0
3.9
183
753

7900
5.1

51900
14900

0 . 2 0
364

3220
7 . 0
3 .2

22300
1.8
3.5

3880
6 . 9

:y Before: CLEAR Te)
:y After : CLEAR Art

C

U
B
B

B

U

B
U
B

B
U

U

Q

WN

N*

WN

N*

—WN—

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

—

Kture:
bifacts

Comments:
SE = 10X DILUTIONo

FORM I IN



O/ ">L. 4 4.

U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
•̂ c<3f ^Jo^) c^-r^'

SF5830
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (lo w / m e d ) : LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5830
Date Received: 06/28/94

Concentration Units ( u g / L or ing/kg dry weight) : UG/L_

Color Before:
Color After:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

- .

COLORLESS Clarity Before: CLEAR Te?
COLORLESS Clarity After: CLEAR Art

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration
114000

28.5
1 . 0
8 . 1

1 7 . 6
3 . 9

216000
3 . 9
194

1140
17500

4 . 4
55900
16000
0.20
412

3200
7 . 0
5 . 4

27100
1 . 7
3 . 5

4290
6 . 9

C

U
B
B
U
B

B

U
B
U
B
B
U
U

Q

WN

N*

WN

N*

WN

M
P
P
F
P
P
PP
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

<ture:
t-ifacts

Comments:
SE = 10X DILUTIONn

FORM I IN ILM02.1



U . S . EPA CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

<^, I '-S -£.«—-»- i-y C^

SF5831
Lab Name; SVL_ANALYTICAL_INC. __
Lab Code: SILVER Case N o . : "
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG No. : SF5823/^-

Lab Sample ID: SF5831 (^~
Date Received: 0 6 / 2 8 / 9 4 "~——

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before;
Color After:
Comments:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i

i
\

COLORLESS Clarity Before: CLEAR Te?
COLORLESS Clarity After: CLEAR Ar-t

AnaJyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Moiybdenu

Concentration
43100
28. 5
0 . 9 0
12.8
1 3 . 1
17.7

79800
2 . 9
127
361

4 7 . 0
2 . 1

44100
19000
0.20
368

1650
0.70
2 . 6

10700
2 . 0
3 . 5

4560
6 . 9

C

U
U
B

—
B

B
B

U
B
U
U
B
U
U

—

—

Q

WN

N*

WN

N*

N

M
P
P
FP
P
P
P
P
P
P
P
F
PP
CV
P
P
F
PP
F
P
P
P

—

<ture:
tifacts

FORM I - IN
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U . S . EPA CLP

EPA SAMPLE NO.
6\-^ 5w pINORGANIC ANALYSES DATA SHEET —,—————————————,——*•»-

SF5832
_____ Contract: SILVER0135Lab Name: SVL_ANALYTICAL INC.

Lab Code: SILVER
Matrix (soil/water)
Level (low/med):
% Solids:

Case N o . : 22394 SAS N o . : 8450-F
WATER
LOW_

SDG N o . : SF5823
Lab Sample ID: SF5832
Date Received: 06/28/94

0 . 0
Concentration Units ( u g / L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440 -41 -7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439 -92 -1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782 -49 -2
7440 -22 -4
7440-23-5
7440-28 -0
7440-62-2
7440-66-6

i

1
11

!

Analyte

Aluminum
Antimony
Arsenic
Bariu-m
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

4 3 5 0 0
2 8 . 5
0 . 9 0
1 3 . 5
1 3 . 1
23 .0

79500
2 .8
125
363
1 4 6
2 .5

4 4 0 0 0
1 8 9 0 0

0 .20
353

1 9 8 0
0 . 7 0

2 . 6
1 0 5 0 0

2 .3
3 .5

4570
6 .9

C

U
U
B

U

B

U

B
U
U

B
U

U

Q

WN

N*

WN

WN*

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:
Comments:

COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR^

Texture:
Artifacts:

FORM I IN ILM02.1



U . S . EPA CLP

INORGANIC ANALYSES DATA SHEET
^

EPA SAMPLE NO. ^
_____ E-a .-AM-=- 'Sje^l^

SF5833
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5833
Date Received: 06/28/94

Concentration Units (ug /L or nig/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

^
'

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu\

Concentration

2 4 . 9
28 .5
0 . 9 0

4 . 9
0 . 0 2

3.9
1290

2 .8
4.1
3.0

10.1
1.0
281
3.9

0 . 2 0
13.3

503
0 . 7 0

2 . 6
11000

2 . 2
3.5
2 . 7
6.9

C

B
U
U
B
U
U
B
U
U
U
B
U
B
B
U
U
U
U
U

B
U
B
U

Q

N

N*

N

N*

N

ii
M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:

COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR^

Texture:
Artifacts

Comments:
RINSTATE

FORM I - IN I L M O .



2 /• ~»^u
U.S. EPA CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

-̂.̂ J-L^ -se-ff c

SF5839

£J£

/F
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5839 ^
Date Received: 06/28/94 ^' ̂

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:
Comments:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i
l i

COLORLESS Clarity Before: CLEAR Tel
COLORLESS Clarity After: CLEAR Art

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration
28500
28.5
0 . 9 0
2 0 . 1
5 . 5

1 1 . 1
275000

2 . 8
113
233

2 9 . 7
3 . 4

104000
4270
0.20
412
3270
1 . 3
2 . 6

32200
1 . 9
3 . 5

1650
6 . 9

C

U
U
B

U

B
B

U
B
B
U
B
U
U

Q

WN

N*

WN

WN*

WN

M
P
PF
P
PP
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

—

Kture:
tifacts

FORM I - IN I L M



U.S. EPA CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

^A ̂ ^

SF5840
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (lo w / m e d ) : LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5840
Date Received: 06/28/94

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before:
Color After:
Comments:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

^
1
1

[ 1COLORLESS Clarity ^ : , ^ CLEAR Te>
COLORLESS Clarity M^e: CLEAR Art

Analyte i
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

^
\

Concentration
13700
28.5
0 . 9 0
6 2 . 5
3 . 6

1 3.0
206000

2 . 8
4 . 1

22.0
18.4
1 . 7

80300
6350
0.20
342

3150
1 . 4
2 . 6

22200
2 . 0
3 . 5

2470
6 . 9

C

U
U
B
B

U
U
B
B
B

U
B
B
U
B
U
U

-

Q

WN

N*

WN

WN*

N

M
P
P
F
P
P
P
P
P
P
P
P
F
P
PCV
P
P
F
P
P
F
P
P
P

—

<ture:
:lfacts

FORM ILM02
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U . S . EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22394
Matrix (soil/water): WATER
Level ( l o w / m e d ) : LOW_
% Solids: 0 . 0

Contract: SILVER0135
SAS N o . : 8450-F

EPA SAMPLE NO. ,
g^ ^ r^^b^
SF5841

SDG N o . : SF5823
Lab Sample ID: SF5841
Date Received: 06/28/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

i

Concentration

8 4 . 1
3 1 . 7
0 .90
3 2 . 3
0 .02

3.9
2 1 2 0 0

2 . 8
4 . 1
3 .0

1 5 . 3
1 . 0

2850
3 3 . 3
0 .20
1 3 . 3

503
0 . 7 0

2 . 6
1 9 0 0

1 . 9
3 . 5

1 0 . 1
6 . 9

C

B
B
U
B
U
U

U
U
U
B
U
B

U
U
U
U
U
B
B
U
B
U

Q

N

N*

N

N*

WN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:

Comments:

COLORLESS Clarity B e f o r e CLEAR
COLORLESS • Clarity M'-r: CLEAR^

Texture:
Artifacts

FORM ILM02



2
U . S . EPA CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

^•o,.4^li ^e-€^

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

! SF5842
Contract: SILVER0135 !_______

22394 SAS N o . : 8450-F SDG N o . : SF5823
Lab Sample ID: SF5842
Date Received: 06/28/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

iiii

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

28800
28.5
0 .90
25.0

5.5
15.1

273000
4 . 6
115
234
602
6.8

103000
4250
0 . 2 0

414
3360

7 . 0
2 . 6

31600
1.1
3.5

1650
6.9

•

C

U
U
B

B

U

B
U
U

B
U

U

-

Q

WN

N*

WN

N*

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:

Comments:

COLORLESS
COLORLESS

Clarity Before: CLEAR
Clarity After: CLEAR^

Texture:
Artifacts;

FORM I IN I L M 0 2 . 1



U . S . EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

M^ ^-^

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

[ SF5843 ;
__ Contract: SILVER0135 ;_____________\ ^—~~
22394 SAS No. : 8450-F SDG No . : SF5823 ^-~J

Lab Sample ID: SF5843 1\-—^-
Date Received: 0 6 / 2 8 / 9 4

Concentration Units (ug /L or ing/kg dry weight): UG/L_

i
CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

17500
28.5
0 .90
58.1

4 . 2
-51.4

210000
2.8
4.1

37.9
59.1

1.4
87000

9450
0 . 2 0

413
3000

1.5
2 . 6

22400
1.2
3.5

3100
6.9

C

U
U
B
B

U
U

B
B

U

B
B
U

B
U

U

Q

WN

N*

WN

WN*

N .

i
M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:

Comments:

COLORLESS
COLORLESS

Clarity Before: CLEAR
Clarity After: CLEAR^

Texture:
Artifacts

FORM I IN I L M C .



^ ̂  -L

EPA SAMPLE NO.
&^ c4,\; /^-s î

U . S . EPA CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :

Contract: SILVER0135
22394 SAS N o . : 8450-F

Matrix (soil/water): WATER
Level (low/mod); LOW_
% Solids: 0 . 0

Lab Sample ID: SF5850
Date Received: 06/28/94

SF5850

SDG No. : SF5823

Concentration Units (ug /L or nig/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

73.3
28 .5
0.90
25.6
0 .02

3.9
21500

2.8
4 . 1
3.0

40 .3
1 .0

3520
29.4
0.20
1 3 . 3

796
0.70

2.6
2210
0.90

3.5
18 .3

6 .9

'

C

B
U
U
B
U
U

U
U
U
B
U
B

U
B
U
U
B
U
U
B
U

Q

WN
'

N*

WN

N*

N
"

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color
Color

Before:
After;

COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR^

Texture:
Artifacts

Comments:

FORM I IN ILM02.1



U . S . EPA CLP

EPA SAMPLE NO. "
//tf-^tAoyl ^k. /<?.

SF5851

/AA^-/ 5
/

6-3
INORGANIC ANALYSES DATA SHEET

SF5851
Contract: SILVER0135 ________Lab Name: SVL_ANALYTICAL_INC.

Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
i, Solids: 0 . 0

22394 SAS N o . ; 8450-F SDG N o . : SF582
Lab Sample ID: SF5851
Date Received: 06/28/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i \
COLORLESS Clarity Before^: CLEAR Te?
COLORLESS Clarity After:' CLEAR Art

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration
97600
28.5
0 . 9 0
5 . 7

18.0
3 . 9

336000
3 . 3
179
120

7330
2 . 9

67000
8870
0.20
431
7080
7 . 0
2 . 6

10200
0 . 9 0
3 . 5

2970
6 . 9

f

C

U
U
B
U
B

B

U

U
U
U
U
U

Q

WN

N*

WN

N*

WR

M
P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
PP
F
PP
F
P
P
P

—

<ture:
tifacts

Comments:
SE = 10X DILUTION

FORM I IN I L M 0 2 . 1



2
U.S . EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

B 6. oJa-o ^L^^ <rck
L>^=SF5852

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5852
Date Received: 06/28/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:
Comments:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

COLORLESS Clarity Before: CLEAR Te?
COLORLESS Clarity After: CLEAR Art

Anaiyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration
286

28.5
0 . 9 0
2 9 . 4
0.02
3 . 9

21200
2 . 8
4 . 1
3 . 0
331
1 . 0

3510
3 7 . 1
0.20
13. 3
503

0.70
2 . 6

2070
1 . 7
3 . 5

10.1
6 . 9

C

U
U
B
U
U
U
U
U
U
B
U
U
U
U
U
B
B
U
B
U

Q

WN

N*

'

N

N*

N

M
P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
PP
P

<ture:
tifacts

FORM I IN ILM02.1



U . S . EPA CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

3F5856
Lab Name: SVL_ANALYTICAL INC.
Lab Code: SILVER
Matrix (soil/water)
Level (low/med):
% Solids:

Case N o . :
WATER
LOW_

0. 0

Contract: SILVER0135
22394 SAS N o . : 8450-F SDG N o . : SF5823

Lab Sample ID: SF5856
Date Received: 06/28/94

Concentration Units (ug /L or ing/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

COLORLESS Clarity Before: CLEAR Te?
COLORLESS Clarity After: CLEAR Art

Analyte
Aluminum
Antimony
Arsenic .
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration
r
86700
28.5
0 . 9 0
5 . 9

1 7 . 6
5 . 0

299000
6 . 2
167
109

6870
3 . 5

59800
8010
0.20
413

6280
7 . 0
2 . 6

8960
1 . 4
3 . 5

2670
6 . 9

ii

C

U
U
B
B
B

B

U

U
U
B
U
U

Q

WN

N*

WN<
«

N*

WN

M
P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
PP

—

<ture:
tifacts

Comments:
SE = 10X DILUTION

FORM I IN ILM02.1
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625FALLSTONERD

HOUSTON, TEXAS 77099

MEMORANDUM

Dare
Sub-)
Fron
To:

ect:

Site:
Case<(
SDGff:

Q

C

M
K

0

e

16-19
ntrac
Ivin
Hill

MOL

223

SF-

94

t Laborat
L. Ritter

, 6H-MA

Y CORP

9A/SAS794

5813

0]

/

30-02

ry Program
ESAT RPO,

Data Review
6E-40 î

}
:
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\
^

\̂^/

! (

\

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:
( / Acceptable. No major problems with aata package.
( X ) Provisional; use of data requires caution. Problems are

noted in Review Summar'/. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of aata should not be used.

Problems are noted in the Review Summary.' i i ' i
Questions regarding the dataireview can be addressed to me.

' \i |Attachments i
cc: R . Flores, Region 6 CLP/TPO

M . ElFeky, Region 6 Data Coordinator
Regional CLP/TPO (lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )
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(EStOMAL ACCEPTAMCB ?C«M
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tof PSSJ SAS No • 07943Q-01 Caga ^o. , 22394 5DG No • 3F5813
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MANTECH ENVIRONMENTAL TECHNOLOGY, INC.
ESAT REGION VI

c/o U . S . ENVIRONMENTAL PROTECTION AGENCY
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

MEMORANDUM
Date August 15, 1994
To: Melvin Ritter, ESAT RPO, Region VI

•i^J? @?Ĵ 3>vFrom: Bill Blanton, ESAT ETM, Region VI
Subject: CLP Data Review
WUD s: 6-4717
Attacned is the data review summary for Casey 22394/SAS7943Q-02

SDG 4 SF5813
Site MOLY CORP

COMMENTS:
A . CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

Contractual problems identified in this review are listed
=elow.
1. The following contractual violation was present in the

hardcopy data:
The laboratory did not perform analytical spikes
for alkalinity, chloride, nitrate + nitrite, TOC,
total pnosphorus, and sulfate (WOP 6 / 9 3 , 3 . 1 , page
E - 2 2 ) . No data was qualified.

2 . The CCS report was not available at the time of the
hardcopy data review.

B . TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:
The data package is technically provisional. The
significant technical problem is summarized below.
1. The difference between TSS field duplicate results was

sianifleant.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VI

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE 'i0 2 2 3 9 ^ / S A S 7 9 ' l 3 0 - 0 2
LABORATORY P3SJ
CONTRACT ^ SAS79430
SDG -' S F 5 8 1 3
SOW f WOP 6 / 9 3
ACCT = -TFAJNG7 SF ^ TFAUZ:

SITE ^OLY CORP
NO OF SAMPLES/
MATRIX 15/WATER
REVIEWER fIF NOT ESD) ESAT
REVIEWER'S NAME Mervin Doucet
COMPLETION DATE 8/15/94

SAMPLE ':0 SF-5813, SF-581-, SF-5815, SF-5834, SF-5835, SF-5836,
SF-583", SF-5838, SF-5846, SF-5847 , SF-5848 , SF-5849, SF-5854, SF-
5855, 3F-5858, SF-5863

DATA A S S E S S M E N T SUMMARY

^LK 'JH3 TCC COD CL NOX P04 TDS TSS S04

1. HOLDING TIMES o
c
0
0
n
0
/"•,

c
v

0
-/

0
0
0
n

0
o
G
0
y
0
'<

0
c
0
c
Q

^
0
n
'
C
\

0
0
0
0
0
0
0
0
^1

0
0

0
0
0
0
0
0
0
>~\

'-\

-^

0

0
0
0
0
0
Q
0
0
\
0
X

0
0
0
0
0
0
0
0
X
0
X

0

0

0
0
0
0
0

0

0

0
n
0
-1

1

0
0
0
0
0
0
0
0
X
0
X

2. CALIBRATIONS
3. CRDL
4 . ELANKS
5. LATRIX SPIKE
6. ^N^LZTICAL SPIKE
7 DL'PLIC^TE ANALYSIS
3 LCS
9. S'-J;PLE VERIFICATION

10 . OT"ER QC
11 OVERALL ASSESSMENT

0 == Datia nad no problens/or qua i i f l ea due to mi-ior proolems
M = Data qualified due 13 na^or prcDie^s
Z •= Data unacceptable
X = Problems, but do not a f fec t aata.
N / A = Not applicable

ACTION ITEMS: The laboratory did not perform analytical spikes
for alkalinity, chloride, cc-ibinea -itrate/nitnte, TOC, total
phosphorus, and sulfate.

AREAS OF CONCERN: A difference bet een field duplicate results
was sicrnif leant.

NOTABLE PERFORMANCE:



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22394/SAS7943Q02 SDG SF5813 Site MOLY CORP Lab PBSJ

COMMENTS: Sixteen vater sanples ;ere anal/zed at low
conce-'trations for water quality parameters by WQP 6 / 9 3
According to the PacKirg L-st/Chain or C-=tody, sanple SF-5834
was specified as the QC sanple, ana sa^p-^s SF-5836 and SF-5837
were -^entitled as field duplicates Sanple SF-5349 was
identified as a field blank. Analytical spikes were not
perfor-ied for alkalinity, chloride, combined nitrate/nitrite,
TOC, total pnosphorus, and sulfate The data package was one day
late for the required 14-day turnaround ti-?e
The data package is provisional due to a problem -/ith field
duplicates The effect of this deficiency on the sample results
is discussed celow All other QC requirements were met.
An E-'-dence ^.udit was conducted for the Conplete Sample Delivery
File C S F ) , and the Evidence Inventory Checklist is attached to
this report
1. Holding Times

Al- holding times /ere acceptaole
2 . Calibrations

^ll calibrations vere acceptable
3 . CRDL

The contract required detection limit (CRDL) results met QC
cnisna

4. Blanks
The sampler identified sample SF-5849 as a field blank. The
following results were qualified due to field blank
corcentrations above the CRDL' The effects of the field blank
concentrations are listed in t^e Data Summary Taole.

Alkalinity results for samples SF-5S47, SF-5848, SF-5854,
and SF-5863 are undetected
TDS results for samples SF-5848 and SF-5854 are
undetected, and sample SF-5863 is high-biased.
TSS results for samples SF-5834, SF-5835, SF-5836, SF-
5837, SF-5833, SF-5846, SF-5847, SF-5848, SF-5854, SF-
5855, SF-5858, and SF-5863 are undetected



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22394/SAS7943Q02 SDG SF5813 Site MOLY CORP Lab PBSJ

4 . Blanks, continued
Combi-ed nitrate/nitrite results f=r samples SF-5813, SF-
581^, SF-5815, SF-5348, SF-535A, sna SF-5363 are
undetected, ana sa~ple SF-5346 -.3 '" ign-biased.
TOC results for samples SF-5815, SF-5334, SF-5835, SF-
5 3 3 6 , SF-5837, SF-5333, SF-5846, SF-5347, SF-5848, SF-
5354, SF-5855, SF-5853, a^d SF-586; are unaetected.
Total phosphorus results for samples SF-5813, SF-5314,
SF-5315, SF-5834, SF-5335, SF-5837, SF-5833, SF-5846, SF-
5847, SF-5848, SF-5354, SF-5355, ana SF-5858 are
undetected

5. Matrix Spike
m -atn < spike recoveries "iec 2C criteria

6 . Analytical Spike
The laboratory did "01 cerforn c^al/tical spikes Cor
alkalinity , chloriae, cc-'Dined "itrate/'-iitrite, TOC, total
pnospnorus, and suifate The revie'/er cia noi: qualify results
because the natnx spike results for t-ese parameters ~iet QC
criteria

7. Duplicate Analysis
laboratory duplicate results net QC criteria

8. LCS

Laboratory control sample results ' e r e acceptaole.
9 . Sample Verification

The reviewer noted the follo'/irq proole^s
The laboratory did '-•ot sub-it the Telephone
Communications Logs (pages 217 & 213) as reported on Forn
DC-2
The laboratory reported ore extra TDS laboratory control

H|) sample on Form 6A



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22394/SAS7943002 SDG SF5813 Site MOLY CORP Lab PBSJ

9 . Sample Verification, continued
On Form 4A, the relative percent difference for the
ammonia duplicate results analyzed on 7/8/94 should be
7 . 4 % , not <1%.
The true values for ammonia ICV/CCVS should be 600 ug/L
for ICV and 500 ug/L for CCV.
The TOC and ammonia matrix spike recoveries were
incorrectly calculated on Form 5A.
The ammonia result for sample SF-5834 is illegible in the
raw data.
The date for the ammonia ICB/CCBs analyzed on 7/8/94 was
incorrectly reported on Form 3A.
On Form 5A, the ammonia and sulfate spike results were
reported in the spike added column and the spike added
values were reported in the spike result column.
The last combined nitrate/nitrite CCV should be 38,000
ug/L, not 39,000 ug/L.
The final total phosphorus CRDL standard result should be
90 ug/L, not 900 ug/L.
The laboratory incorrectly reported the sulfate sample,
duplicate, and matrix spike results on Forms 4A and 5A.

i
10. Other QC \

Field Duplicate
The sampler identified samples SF-5836 and SF-5837 as field
duplicates. -All TSS results are estimated because the
difference between field 'duplicate results was significant.

11. Overall Assessment
The data package is provisional for the following reason.

All TSS results were estimated because the difference
between field duplicate results was significant.



^ MEMORANDUM
0

To: M. Ritter
Subject: 22394/SAS7943Q-02

SDG SF5813
Laboratory Resubmissions

Copies: M. El Feky
ICF File
File

V) ?. &9t̂ M^
From: W. E. Blanton

Date: August 15, 1994

Ref: MEM1092
WUD No. 6-4717
1-1462

Attached is a resubmission request of issues needing
clarification for SAS case 22394/SAS7943Q-02 SDG SF5813. The EPA
user is K. Hill, 6H-MA. The samples in this case were analyzed
by:

PBS & J ENVIRONMENTAL LABS
6635 EAST COLONIAL DRIVE
ORLANDO, FL 32807
Attention: BRIAN BRIGHT

The laboratory resubmissions should be submitted to:
Ms. Christy Macdcwell
ManTech Environmental Technology, Inc.
c/o US EPA
10625 Fallstone Rd.
Houston, TX 77099

Ms. Macdowell will then distribute the laboratory resubmission to
the appropriate data reviewer who will prepare the resubmission
report for this case.



2GJ

Page 1 of 2
In Reference to Case
SAS N o . : SAS7943Q-02
Case: 22394
SDG N o . : ' SF5813
Laboratory: PBSJ

In reference to data for the following sample numbers:
SF-5813, SF-5814, SF-5815, SF-5834, SF-5835, SF-5836, SF-5837,
SF-5838, SF-5846, SF-5847, SF-5848, SF-5849, SF-5854, SF-5855,
SF-5858, SF-5863
Summary of Questions/Issues Discussed:
1. Analytical spikes were not performed for alkalinity, chloride,

combined nitrate/nitrite, TOC, total phosphorus, and sulfate
(WQP 6 / 9 3 , 8 . 1 , page E - 2 2 ) . There were samples containing
measurable amounts of analytes for each of these parameters to
perform analytical spike analyses. Please explain this
contract deviation.

2. One extra TDS laboratory control sample was reported on Form
6A. Please correct Forn 6A and resubmit.

3 . On Form 4A, the relative percenr difference for the ammonia
duplicate results analyzed on 7/8/94 should be 7 . 4 % , not <1%.
Please correct Form 4A and resubmit.

4 . On Form 2A, the true values for ammonia ICV/CCVS should be 600
ug/L for ICV and 500 ug/L for CCV. Please correct Form 2A and
resubmit.

5. On Form 5A, the matrix .spike recovery for ammonia should be
9 6 % , not 95% . Please correct Form 5A and resubmit.

6 . On Form 5A, 'the ammonia and sulfate spike results were
reported in the spike added column and the spik^iadded values
were reported in the spike result column. Please 'report these
results in the correct columns and resubmit Form'5A.

7. On Form 5A, trie matrix spike recovery for ammonia (analyzed
7/8/94) should be 9 1 . 4 % , not 94% . Please correct Form 5A and resubmit,

8. On Form 5A, the matrix spike recovery for TOC should be 109%,
not 125%. Please correct Form 5A and resubmit. I , ' i i '



Page 2 of 2
In Reference to Case
SAS N o . : SAS7943Q-02
Case: 22394
SDG N o . : SF5813
Laboratory: PBSJ

9 . The ammonia result for sample SF-5834 is illegible in the raw
data (page 9 9 ) . Please resubmit. a copy of the raw data that
includes sample SF-5834.

10. On Form 3A (page 2 3 ) , the analysis date for the ammonia
ICB/CCBs should be 7/8/94, not 78/94. Please correct Form 3A
and resubmit.

11. On Form 2A (page 1 7 ) , the last combined nitrate/nitrite CCV
should be 38,000 ug/L, not 39,000 ug/L. Please correct Form
2A and resubmit.

12. On Form 7A (page 1 9 ) , the final phosphorus CRDL standard
result should be 90 ug/L, not 900 ug/L. Please correct and
resubmit Form 7A.

13. The Telephone Communication Logs (pages 217 & 218) are listed
on Form DC-2, but not included in the data package. Please
submit these pages.

14. The sulfate sample, duplicate, and matrix spike results were
incorrectly reported on Forms -^A and 5A Please correct and
resubmit Forms 4A and 5A.



Tile following definitions provide brief explanations of the ESAI-
Region 5 qualifiers assigned to results in the data review
process.

TJ Underacted

J Estimated value

R Unusable

7 A possibility of a false negative exists.

H Questionable identification.

UC Unde-cacted at the listed detection limit which was raised due
to apparent blank contamination.

UJ Estimated detection limit due to the outlying quality control
parameters such as matrix spiJce, serial dilution, FAA spaJce
recovery, etc.

Positive bias.

Negative bias.



DATA SUMMARY
Case so 22394/SAS79430-02 SOG No SF5813
Laboratory PBSJ Matrix UATER

^•fc>

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

«

FLAG FLAG FLAG ^.AG
SF-5813 SF-5814 SF-5815 SF-5834

2000 U 2000 U 2000 U 2000 U

10000 U 10000 U 10000 U 5000 U

19300000 18800000 6660000 2248000

353000 J 320000 J 110000 J 26000 UCJ

1000 U 1000 U 1000 U 1000 U

12800 17600 5590 29200

270 UC 370 UC 340 DC 100 U

13700 15500 2950 UC 1 8 1 0 UC

280 UC 180 UC 140 UC 2 1 0 UC

14490000 13807000 3981000 '298000

^-c! ^-'c\ ^-^ sr-z

2GG
Reviewer M OOUCET
Units UG/L

FLAG COMMENTS
SF-5835

2000 U

5000 U

1010000

15000 UCJ

1000 U

9990

100 U

2560 UC

170 UC

551000

^P-&



2GTDATA SUMMARY
Case No 22394/SAS79430-02 SDG "<o SF5813 Reviewer M OOUCET
Laboratory P8SJ Matf'x UATER Unirs UG/L

EP<WTU=>
LAB ID
ALK
COO
TOS
TSS
NH3
CL
NOX
TOC
TP
S04

e

FLAG FLAG FLAG FLAG FLAG COMMENTS
SF-5836 SF-5837 SF-5838 SF-5846 SF-58'.7

2000 U 2000 U 2000 U 2000 U 3200 DC
5000 U 5000 U 5000 U 5000 U 5000 U

2100000 2140000 2220000 1940000 1410000
14000 UCJ 26000 UCJ 22000 UCJ 10000 UCJ 20000 UCJ
1000 U 1000 U '000 U 1000 U 1000 U
25800 26000 29800 25600 20700
100 U 100 U 100 U 1900 J- 2960

2230 UC 1890 UC 1250 UC 3200 UC 3060 UC
210 UC 180 UC 110 UC 130 UC 400 UC

1190000 1383000 1517000 1222000 837000

ŷ  M̂ ^V-^ -sp-6 <^.--7



Case No 22394/SAS7943Q-02
Laboratory P8SJ

£PA-fl|<=>
LAB I'D

ALK

COO

TOS

TSS

><H3

CL

NOX

TOC

TP

S04

e

FLAG
SF-5848

63300 UC

5000 U

92000 UC

12000 UCJ

1000 U

2000 U

100 UC

2550 UC

140 UC

12600

^B-z.

t

FLAG
SF-5849

31700

5000 U

26000

12000 J

1000 U

2000 U

340

1910

160

2000 U

^L

:ATA SUMMARY
SOG 10 SF5
M a t r i x UAT

FLAG
3F-5854

57000 UC

5000 U

'02000 UC

^0000 UCJ

1000 U

2000 U

150 UC

2650 UC

240 UC

21000

PZ-I

813
ER

F L A G
SF-5855

2000 U

5000 U

2570000

34000 UCJ

1000 U

2000 U

100 U

1000 U

110 UC

^871000

-5P-I/

Rev iewer - M
U n i t s UG/

FLAG
SF-5858

2000 U

5000 U

2450000

30000 UCJ

1000 U

2000 U

100 U

1000 U

no uc
1620000

^?-\z.

2GS
DOUCET
L

COMMENTS



Case No 22394/SAS7943Q-02
Laboratory PBSJ

ALK
COO
TOS
TSS
NH3
CL
NOX
TOC
TP
S04

FLAG
SF-5863

45400 UC
5000 U

156000 J "
14000 UCJ
1000 U
2000 U
160 UC
2700 UC
100 U

53700
—7

OATA SUMMARY
SOG 10 SF5813
Matr ix UATER

FLAG________FLAG LAG

Reviewer
Units

FLAG

M DOUCET
UG/L

COMMENTS



^ ( U
INORGANIC/ORGANIC COMPLETE SDG FILE (CSF) INVENTORY CHECKLIST

Case 22394 SOG No SF5813 SOG fos To F o l l o w SAS No 7943Q02 Date Rec 7/14/94

EP^k ID PBSJ

Lab recall on- ORLANDO, PL

Region- 6 A u d i t No 22394/SF5813

Re Submitted CSF'' Yes lo X

Box Mo(s) : 1

COMMENTS.

5 The Telephone Conrnuni ca t ion Loqs (cages 217 S 2''S) are l i s t e d
on Form OC-2. but not included i n the data package

«

Over for additional comments

Audi ted by: d Jll; \r^ OpLAdtA ESAT D A V I D S P E N C E R / S C I E N T I S T ASSOC 1 Date 7/19/94

ORIGINALS

CUSTODY SEALS

1 'resent on oackaqe7

2 'itact uoon receiol7

FORM DC 2

3 '(umbering scheme accurate''

4 Are enclosed documents listed''

5 Are l i s t ed documents enclosed''

FORM DC 1

6 Present7

7 Comolete7

8 Accurate''

CHAIN OF.CUSTODY
RECORD(s)

9 Signed?

10 Dated-'

TRAFFIC REPORT(s)
PACKING LlST(s)

11 Signed''

12 Oated7

AIRBILLS/AIRBILL STICKER

13 Present7

' t - Signed7

15 Oated 7

SAMPLE TAGS

16 Does D C - 1 l i s t tags as being
incIuded7

17 Present7

OTHER DOCUMENTS

18 Comolete7

19 Legible 7

20 O r i g i n a l 7 i

20a I f "No", does the copy
indica te where o r ig ina l
documents are located''

YES

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

NO

X

X

N/A

Audited by:
Audited by:

Date

Date

Signature Pr in ted N a m e / T i t l e

TO BE COMPLETED BY CEAT
Date Entered-Date Recvd by CEAT:

Entered by:

Reviewed by:

Date Reviewed.



WATER QUALITY PARAMETERS
COMPLETE SDG FILE (CSF)
INVENTORY SHEET

Lab \ame PBS&J Environmental Labs

Case\o 22394 SDG No SF5813 SDG Ts

SAS\o 7943 Contract N PBSJ-0135

All documents delivered in the complete SDG file must
Exhibit B Section III)

1 Inventory Sheet (WQPDC-2) (Do not number)
2 Cover Page
3 Water Quality Analyses Data Sheet (FORM 1)
4 Initial & Continuing Calibration

Verification (FORM II)
5 CRDL Standards (FORM III)
6 Blanks (FORM IV)
7 Spike Sample Recovery (FORM V)
8 Analytical Spike Sample Recover.' (FORM VI)
9 Duplicates (FORM VII)

10 Laboratory Control Sample (FORM VIII)
1 1 Instrument Detection Limit (FORM IX)
12 Analysis Run Log (FORM X)
13 Ion Chromatography Raw Data
14 Alkalinity Raw Data
15 Chemical Ox\ gen Demand Raw Data
16 Solids Raw Data
17 Ammonia. Nitrogen Raw Data
18 Chloride Raw Data
19 Nitrate + Nitrite Raw Data
20 Total Organic Carbon Raw Data
21 Total Phosphorus Raw Data
22 Sulfate Raw Data
23 EPA Shipping/Receiving Documents

Airbill (No of Shipments 3 )
Chain-of-custody Records

Custody Seals
Sample Log-In Sheet (Lab & WQPDC-1)
Sample Tags

City/S

los to Folic

SOW

be original

•tate

)W

No

documents where possible

Page Nos

From

0
1

17
19
21
24

N\A
25
26

N/A
N/A
N/A

27
57
72
93

116
131
147
158
174

186
189

N/A
192

in bag ^/

Orlando FL

IFBNo

To

0
16

18
20
23
24

N/A
25
26

N/A
56
71

92
115 ^
130
146
157
173
185

188
191

N/A
194

(Reference

(Please Chec

Lab Region
y
^

yy
- ̂

:Z
=^

^
yyŷ

ŷ
~ yy

y
ŷ
y

WQP FORM WQPDC-2 |i i



SDG Cover Sheet

WATER QUALITY PARAMETERS
COMPLETE SDG FILE (CSF)
INVENTORY SHEET

Page Nos

From To

(Please Chec

Lab Region

24 Misc Shipping/Receiving Records
(list all individual records)

Telephone Logs

25 Internal Lab Sample Transfer Records &
Tracking Sheets (describe or list)

26 Internal Ongimal Sample Preparation & Analysis Records
(describe or list)

Preparation Records ___________
Analysis Records _____________
Description _________________

27 Other Records (describe or list)
Telephone Communication Log 217 218

ients
.

^g^a^
i^ ""' ^

(Signature)

&»A^
^ .^S.^ ̂  ^y^ ̂

(Print Name & Title) ^ (Date)

A^2W//2^^/^- 8//o/^/

FORM WQPDC-2 6/93



U. S. EPA - CLP

COVER PACT - SAS DATA PACKAGE

Lab Name PBS&J Environmental Laboratories Contract PBSJ-0135

Lab Code PBSJ SAS No 7943-22394

Date 7/13/94

SDGNo SF5813

^^^"^EPASAMPLENUMBER^^^^

SF5813
SF5814
SF5815
SF5834
SF5835
SF5836
SF5837
SF5838
SF5846
SF5847
SF5848
SF5849
SF5854
SF5855
SF5858
SF5863

^^^^IABSAMPLENUMBER^^^"|

940634702
940634703
940634701
940632902
940632901
940632903
940632904
940632905
940632906
940632907
940632909
940632911
940632908
940634710
940634712
940634713

I cemf. that this data package is in compliance with the terms and conditions of the SAS contract, both technically
and for completeness, for other than the conditions detailed above under Comments Release of the data contained
in this data package and in the computer-readable data submitted on floppy diskette (if applicable) has been
authorized by the Laboratory Manager or the Manager's designee, as verified by the following signature

Signature

Date

^P GName -£->f/fy7 ^)/',ci/^~
——————^——^

Title ^^/^•/y^r

0000



2 '- t
f ^

U S EPA-CLP
1A

SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135 Client ID No SF5813 /^^~

Lab Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940634702

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL
\

NOX

TOC

TP

S04
'

RESULT

2000u

•lOOOOu

19300000

353000

1000u

12800

270

13700

280

14490000

UNITS

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Notes

U - Indicates that result v,as below detection limn ot test
Detection limits ma> vao bvetvseen samples for the same anal\t>. ii" in.ins and/or matrix problems

- 1
l iK M



U S EPA - CLP
1A

SAS DATA SHEET

Lab Code PBSJ

Matrix Ground

Level Low

< ĉuB*J.Sn (lo^c-T 'W> -
e<"->^<«^ $«.

Client ID No SF5814Lab Name PBS&J Environmental Labs Contract PBSJ-0135

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940634703

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

RESULT

2000u

10000u

18800000

320000

1000U

17600

370

15500

180

UNITS

ug/l
ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

13807000S04 ug/l

Notes

U - Indicates that result was below detection limit of test
Detection limits may vary bvctween samples for the same analyte due to sample size limitations and/or matrix problems

FORM 1A



U S EPA - CLP
1A

SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

2,-C

^oJ^ ^-^ ̂
Client ID No SFSSIS.^^?

Lab Code PBSJ

Matnx Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940634701

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED RESULT UNITS

ALK 2000u ug/1

COD 10000U ug/l

TDS 6660000 ug/l

TSS 110000 ug/l

NH3 1000u ug/l

CL 5590 ug/l

NOX 340 ug/l

TOC 2950 ug/l

TP 140 ug/l

S04 3981000 ug/l

Notes

U - Indicates that result was below detection limit of test
Detection limits may vary bvetween samples for the same analyte due lo sample size limitations and/or matrix problems

FORM I A



I «

U S EPA - CLP
1A

SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

(̂ a-..J .'•v<- <r^~n>«l 'y««T=><s^
Client ID No SF5834

Lab Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632902

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED RESULT UNITS

ALK 2000u ug/1

COD SOOOu ug/l
2248000 ug/l

26000 ug/l

1000u ug/l

29200 ug/l

100u ug/l

1810
210

1298000

-"a^
_yg/[

_yg/l

Notes

U - Indicates thai resull was below detection limit of lest
Detection limits may \ar> bvetween samples for the same analvu. dui. to sampli. siz>. limiiations and/or matrix problems

FORM I A
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U S EPA - CLP
1A

SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

^:jA ^^Sp

Client ID No SF5835

Lab Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632901

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

RESULT

2000u

5000u

1010000

15000

1000u

9990

100u

2560

170

551000

UNITS

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Notes

U - Indicates that result was below detection limit of lest
Detection limits may van bvetween samples lor the same analui. dm, to sanipk ^i/i. l imitat ions and/or malm problems

FORM I A
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Lab Code PBSJ

Matrix Ground

Level Low

U S EPA-CLP
1A

SAS DATA SHEET ^J.M-S^^S- ?^

Client ID No SF5836
(̂ ^

Contract PBSJ-0135

SAS No 7943-22394 SDG No SF5813

Lab Name PBS&J Environmental Labs

Lab Sample I D 940632903

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

RESULT

2000u

5000u

2100000

14000

1000u

25800

100u

2230

210

1190000

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Notes

U - Indicates that result was below deteclion limit of lest
Detection limits ma\ varv bvetween samples tor the siame anal\[L dui- lo sanipk si/i. limiialions and/or matrix problems

FORM I A



2oU

Lab Name PBS&J Environmental Labs

U S EPA - CLP
1A

SAS DATA SHEET

Contract PBSJ-0135 Client ID No SF5837

Lab Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632904

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

kl/"\V

RESULT

2000u

5000u

2140000

26000

1000u

26000

^ nn..

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

'TOC 1890 ug/l

JTP

IS04
I
i
I

180

1383000

ug/l

ug/l

Notes

U - Indicates that result was below detection limit of lest
Detection limits ma\ IBQ bvetween samples tor the ^amc anal \ te dui. to sampli. si/i. l imnations and/or matn< problem!.

FORM I A



281

Lab Code PBSJ

Matrix Ground

Level Low

U S EPA - CLP
1A

SAS DATA SHEET
~S^- •S^ep' <=*^ C'-ft^v^ <-

Client ID No SF5838

^7
Contract PBSJ-0135

SAS No 7943-22394 SDG No SF5813

Lab Name PBS&J Environmental Labs

Lab Sample I D 940632905

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP ' 1 1 0

RESULT

2000u

5000u

2280000

22000

1000U

29800

100u

1250

UNITS

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

S04 1517000 ug/l

Notes

U Indicates that result was below detection limit of lest
Detection limits mav van bvemeen samples lor the same anahii Ji l i n n s and/or mainv problems

I I ik\ i \



2

Lab Code PBSJ

Matrix Ground

Level Low

U S EPA - CLP
1A

SAS DATA SHEET ^xJ^t( ̂ ^^

Client ID No SF5846

^

Contract PBSJ-0135

SAS No 7943-22394 SDGNo SF5813

Lab Name PBS&J Environmental Labs

Lab Sample I D 940632906

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04 ''• 1222000

RESULT

2000u

5000u

1940000

10000

1000U

25600

1900

3200

130

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Notes

U - Indicates that result v,as belovk detection l imit of lest
Detection limits may vary bvetween samples lor the same analue dm. lo ^ampli. M/L limitations and/or matrix problems

FORM 1A



2
U S EPA-CLP

1A
SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

/^-f- ̂ ^(3, ̂

Client ID No SF5847

Lab Code PBSJ

Matnx Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632907

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TD

RESULT

3200

5000u

1410000

20000

1000u

20700

2960

3060

Ann

UNITS

ug/l
ug/l
ug/l l

ug/l
ug/l
ug/l
ug/l
ug/l
nn/lug/l400

837000 ug/l

Notes

U - Indicates thai result was below detection limit of lest
Detection limits mav \ar> bveween samples tor the same anal\l>. dui. lo samplt. si7e limitations and/or matrix problems

FORM I A

; ' I
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U S EPA-CLP
1A

SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135
2S. ^ <^^L^^ ^~.

Client ID No SF5848

Lab Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632909

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP
j

S04 12600

I

RESULT

63300

5000u

92000

12000

1000u

2000u

100

2550

140

i

UNITS

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Notes

U - Indicates thai result nas below detection l imit of test
Detection limits may vary bvctvseen samples lor the same analvtc dui- to sampli. si/c limitations and/or matn\ problems

FORM I A
^ I



U S EPA - CLP
1A

SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

28;

F{A B[L
Client ID No SF5849

Lab Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632911

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

RESULT

31700

5000u

26000

12000

1000U

2000u

340

1910

160

UNITS

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

S04 2000u ug/l

Notes

U - Indicates thai result was below detection l imit of test
^ Detection limits mav varv bvetween samples for the same anahte dui to •.ample size limiiations and/or maini problems

FORM I A

•1 1 )



28C
U S EPA-CLP

1A
SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

B^ ̂  //-n-^ C/-L

Client ID No SF5854

Lab Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632908

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC

TP

S04

RESULT

57000

5000u

102000

10000

1000u

2000u

150

2650

240

21000

UNITS

ug/l ;

ug/l
ug/l
ug/L
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Notes
U - Indicates that result was below detection limit of lest

Detection limits may vary bvelween samples for the same analvte due to sample si/c limiialions and/or matrix problems

FORM I A



287
U S EPA-CLP

1A
SAS DATA SHEET

Lab Code PBSJ

Matrix Ground

Level Low

/^s^t Cr\^(^\^^S

Contract PBSJ-0135 Client ID No SF5855Lab Name PBS&J Environmental Labs

@SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632910

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED

ALK

COD

TDS

TSS

NH3

CL

NOX

TOC 1000u

RESULT

2000u

5000u

2670000

34000

1000u

2000u

100u

UNITS

ug/l

ug/l ''

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1 1 0 ug/l
1871000 ug/l

Notes

U - Indicates that result was below detection limit oflesi
Detection limits may larv bvetween samples for the same anal\ie Jui. i •ii'> antl/or matrix problems

> K M \ 1 .
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U S EPA-CLP

1A
SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

/A^s^ Cr^ <$^r ^-r

Client ID No SF5858

Lab Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632912

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED RESULT UNITS

ALK 2000u ug/1

COD 5000u ug/1

TDS 2450000 ug/1

TSS 30000 ug/1

NH3 1000u ug/l

CL 2000u ug/l

NOX 100u ug/l

TOC 1000u ug/l

TP 1 1 0 ug/l

S04 1620000 ug/l

Notes

U - Indicates that result was below detection limit of test
Detection limits may vary bvetween samples for the same analvte due to sample size limitations and/or matrix problems

FORM I A
GO 15



2
U S EPA-CLP

1A
SAS DATA SHEET

Lab Name PBS&J Environmental Labs Contract PBSJ-0135

E^- ^ E^^ ̂ ^
Client ID No SF5863

Lab/Code PBSJ

Matrix Ground

Level Low

SAS No 7943-22394 SDGNo SF5813

Lab Sample I D 940632913

Date Received 6/28/94-6/29/94 Date 7/12/94

TEST PERFORMED RESULT UNITS

ALK 45400 ug/1

COD 5000u ug/1

TDS 156000 ug/l

TSS 14000 ug/l

NH3 1000u ug/l

CL 2000u ug/l

NOX 160 ug/l

2700
100u
53700

ug/l

ug/l

ug/l

Notes

U - Indicates that result was below detection limit of test
Detection limits may vary bvelwcen samples for the same anal\ie din. to sample size limitations and/or matrix problems

FORM 1A



^0 sr^

f A \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
" —— ' S REGION 6
k^V^ HOUSTON BRANCH
% p^ 10625 FALLSTONE RD

HOUSTON, TEXAS 77099

MEMORANDUM

Date: 8-17-1994
Subject: Contract Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill , 6H-MA

Site: HOLY CORP

Case#: SAS 8450F-02

SDGj<(: SF-5802 1

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to b'e:
( ) Acceptable. No roa^or problems with data package. ,
00 Provisional; use of data reguires caution. Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary.
Questions regarding the data review can be addressed to me.
Attachments
cc: R. Flores, Region 6 CLP/TPO

M. ElFeky, Region 6 Data Coordinator
Regional CLP/TPO (lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 ) • • . ' ", • 4 • ; , , i ; i ,

0^7. RecyclxWcyctobte



USEPA REGION VI
REGIONAL ACCEPTANCE FORM

FOR SPECIAL ANALYTICAL SERVICES
291

Lab CSSe: SILVER SAS No.- 08450F-02 Case No.
Site Name: MOLY CORP QUESTA MINE

SOG Ho SF5802 Data Receipt Date: 07/13/94
Est. Liquidated Damages: $0.00
SMO Complete Date: 07/14/94

Please provide a copy of this completed form to the Sample Management Office's SAS IPS Section Leader no later than 08/28/94
Indicate below, by checking the appropriate box, whether the data for this SDG are accepted or of reduced value or rejected.
If the Region is requesting a reduced value or a rejection, please attach all appropriate documentation.

Check appropriate box below

DATA ACCEPTANCE

Data appear acceptable ( i . e . data that is not rejected or recommended for reduced value) according to the Region's
inspection process Applicable liquidated damages as outlined in the laboratory's subcontract are applied as approrpiate.

I I . REDUCED VALUE

Data are recomnended for a reduced value. The Region recommends that the value of the data package be reduced by _X.
Attached are a signed memo from the Regional official describing the contractual reasons for reduced value and all related
documents (data review, telephone logs, e t c . ) .

I I I .

1̂

kECTION

Data are recommended for rejection. Attached are a signed memo from the Regional Official describing the contractual
reasons for rejection, all related documents (data review, telephone logs, e t c . ) , and all rejected data.

COMMENTS

Name of data reviewer: -31/V ~^/7V7 0

Organization; yP^T'. ^/^^//J/V ^

Date review complete; ^—/^•~^^/

Name of Regional Official; ^ ̂ /^OUJ^ ^f^ygg^^____________

Signature:^_______________. Date:^-/ ̂ ^JJJ'N J|
/ ^ ... A / / . . . . . . . . _ ^.^———^^——————————,*****••**'



ESAT REGION VI
C/0 U. S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

DATE: August 16, 1994
TO: Me;Lvin Ritter, ESAT RPO, Region VI

'viX-l ^^.^v/^rt'
FROM: Bill Blanton, ESAT ETM, Region VI

SUBJECT: CLP Data Review

REF: WUD # 6-4713

Attached is the data review summary for Case #SAS8450F02
SDG #SF5802

Site MOLYCORP

COMMENTS:
A. CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

Contractual problems identified in this review are listed
below. NONE

B. TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:
The data package is technically provisional. Significant
technical problems are summarized below.
1. Lead matrix spike recoveries were outside QC limits.I

I l
2 . Selenium and FAA lead had inconsistent duplicate results.
3. FAA QC failed for lead, selenium, and thallium.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONB ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT
CASE NO. SAS8450F02
LABORATORY SILVER
CONTRACT # SILVER0135
SDG # SF5802
SOW# ILM03.0 & SAS8450F02
ACCT i 4TFAJNG5 SF # TFAUZZ

SITE MOLYCORP
NO. OF SAMPLES/
MATRIX 5/TCLP EXTRACTS
REVIEWER (IF NOT ESD) ESAT
REVIEWER'S NAME Linda Hoffman
COMPLETION DATE August 16. 1994

SAMPLE NO.: SF-5802, SF-5803, SF-5822, SF-5859, SF-5898

DATA ASSESSMENT SUMMARY

ICP AA HG

1. HOLDING TIMES 0
2. CALIBRATIONS 0
3. BLANKS 0
4. MATRIX SPIKE M
5. DUPLICATE ANALYSIS 0
6 . ICP QC 0
7. FAA QC
8. LCS
9 . SAMPLE VERIFICATION

10. OTHER QC
11. OVERALL ASSESSMENT

_0_
_0_
0

JL
JL

-M.
0

JL,
o
M

_0_
0

_0_
_0.
_Q_
0

o = Data had no problems/or qualified due to minor problems,
M = Data qualified due to ma^or problems.
Z = Data unacceptable.
X = Problems, but do not affect data. ! i ' \ \

N/A?= Not applicable . { '

ACTION ITEMS: '

AREAS OF CONCERN: Matrix spike recoveries, duplicate
differences, and FAA QC.

NOTABLE PERFORMANCE:



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 8A88450F02 SDG 8F5802 8ite MOLYCORP Lab SILVER

COMMENTS: Five soil samples were extracted and the TCLP leachate
was analyzed for TAL metals and molybdenum. No field or
laboratory QC samples were specified by the sampler. The
laboratory met the 14-day turnaround time requirement.
The data package is technically provisional due to problems with
matrix spike recoveries, duplicate differences, FAA analytical
spike recoveries, MSA correlation coefficients, and FAA duplicate
injection precision. This report documents only the QC
requirements that weren't met and those affecting the technical
usability of the results.
An Evidence Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.
1. Holding Times

All holding time criteria were met.
2. calibrations

All calibrations were acceptable.
i

3. Blanks
Sample results below the CRDL were affected by barium,
beryllium, iron, and thallium in the calibration and/or
preparation blanks. Blank-effects are noted in the Data
Summary Table.

4. Pre-digestion Matrix Spike Recovery
All lead results are estimated due to matrix spike recoveries
above the QC limit. Physical or chemical interference may be
present in the sample matrix.

' i
5. Duplicate Analysis

" , 1 , ' . • ;All selenium and FAA lead results are estimated because
relative percent differences were above the QC limits.

6 . ICP Quality Control ' '
The serial dilution and the ICS results met QC criteria.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 8A88450F02 SDG 8F5802 Site MOLYCORP Lab SILVER

7. Furnace Atonic Absorption Quality Control
FAA Analytical Spike Recovery
The lead result for sample SF-5859 and the thallium results
for samples SF-5802, SF-5859, and SF-5898 are estimated
because FAA analytical spike recoveries were outside the QC
limits. Physical or chemical interference is possible in the
sample matrix.
Duplicate Injection Coefficient of Variance
The lead result for sample SF-5859 is estimated because
duplicate injection precision failed to meet QC criteria.
Method of Standard Addition >
Selenium results for samples SF-5859 and SF-5898 are estimated
due to MSA correlation coefficients below 0 . 9 9 5 .

8. Laboratory Control Sample
All laboratory control sample results were acceptable.

9 . Sample Verification
The data reviewer noted the following problems.

The laboratory reported the wrong lead CRDL on the Form
10'S.

The laboratory incorrectly X' d the molybdenum ICV on Form
14. "
On Form 1, the MSA selenium result for sample SF-5898
should be 0.02 mg/L, rather than the 0.049 mg/L reported
by the laboratory. The correct result is reported on the
Data Summary Table. ' .i i
On Form 14, molybdenum is X'd for the ICSA and ICSAB
results but no concentrations are reported on the'Form 4.

10. Other QC
tf|) There were no Section 10 problems.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 8A88450F02 SDG 8FS802 8ite MOLYCORP Lab 8ILVER

11. Overall Assessment
The data package is provisional for the following reasons:

All lead results were estimated due to high matrix spike
recoveries.
The selenium results and FAA lead results were estimated
because of significant duplicate differences.
One lead result and three thallium results were
estimated because FAA QC failed to meet criteria.



To: M. Ritter
Subject: SAS8450F02 SDG SF5802

Laboratory Resubmissions
Copies: M. El Feky

ICF File
File

U). (i. Wov^A
From: w. E. Blanton

Date: August 16, 1994

Ref: WTJD No. 6-4713
MEM1095
1-1463

Attached is a list of issues needing clarification and items
needing corrections and omissions for SAS case 8450F02 SDG
SF5802. The user is K. Hill 6H-MA. The samples in this case
were analyzed by:

SILVER
One Government Gulch
Kellogg, ID 83837
Attention: Blake Johnson

These laboratory resubmissions are necessary to enable the
Environmental Protection Agency to maximize the usability of the
laboratory results in this data package. The laboratory
resubmissions should be submitted to:

Ms. Christy Macdowell •
ManTech Environmental Technology, Inc.
c/o US EPA
10625 Fallstone Rd.
Houston, TX 77099

Ms. Macdowell will then distribute the laboratory resubmission tothe appropriate data reviewer who will prepare the resubmission
report for this case.



page 1 of 1
In Reference to Case

SAS N o . : 8450F02
SDG N o . : SF5802
Laboratory: SILVER

In reference to data for the following sample numbers:
SF-5802, SF-5803, SF-5822, SF-5859, SF-5898
Summary of Questions/Issues:
A. The reported lead CRDL on the Form 10's (pages 34 - 39)

should be 3. 0 {J.CJ/L, not 5.0 /xg/L. Please correct the Form
10's and resubmit.

B. The incorrect molybdenum ICV was X ' d on Form 14 (page 4 9 ) .
Please correct Form 14 and resubmit.

C. On Form 1, the correct MSA selenium result for sample SF-589
wasn't reported. The correct result should be 0.02 mg/L,
rather than the 0.049 mg/L reported. Please correct Form 1
and resubmit.

D. On Form 14, molybdenum is X ' d for the ICSA and ICSAB results
but no concentrations are reported on Form 4. Please add the
molybdenum concentrations to Form 4 and resubmit.



DATA QUALIFIES, DCTIHITIOH8

The following definitions provide brief explanations of the ESAT-Region 6 qualifiers assigned to results in the data review
process.
U Undetected
J Estimated value
R Unusable
P A possibility of a false negative exists.
H Questionable identification.
UC Undetected at the listed detection limit which was raised dueto apparent blank contamination.
UJ Estimated detection limit due to the outlying quality control

parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

^A Positive bias.
^ Negative bias.

i1!

M;1?1
nt'



Case No.: SAS8450F02
Laboratory: SILVER

EPA^tes>
LAB V

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NIU&

POTTWIUM

SELENIUM

SILVER

THALLIUM

VANADIUM

ZINC

MOLYBDENUM

FLAG
SF-5802

0.2

0.028 U

0.00092

0 11

0.00031 UC

0.0039 U

1.9

0.0028 U

0.0045

0.016

0.043 UC

0.027 J

1.2

0.45

0.0002 U

0.016

2.7

0.0026 J

0 0026 U

0.0009 UJ

0.0035 U

0.13

0.0069 U

FLAG
SF-5B03

0.16

0.028 U

0.001

0.18

0 00019 UC

0.0039 U

4.1

0.0028 U

0.0041 U

0.004

0.047 UC

0 44 J

0 25

0.29

0.0002 U

0.013 U

1.6

0.0011 J

0.0026 U

0 0009 U

0.0035 U

0.23

0.0069 U

DATA SUMMARY"""
SOG. HO^: SF5
Matnx:i TCL

FLAG
SF-5822

0.17

0.028 U

0 0034

0.15

0 0032

0.056

472

0.0028 U

0.0077

0.22

0.038 UC

0.15 J

1.5

30.6

0 0002 U

0.025

3 9

0.0026 J

0.0073

0.00092 UC

0.0035 U

3.9

0.14

'̂ ~">
802
P Leachate ^/

FLAG
SF-5859

1.3

0.028 U

0.00098

0.065 J"

0.00085 UC

0.0039 U

450

0.0028 U

0.064

0.0057

0.072 J"

0.0034 J

14.2

2.1

0.0002 U

0 21

1.7

0.062 J

0.0026 U

0.0009 UJ

0.0035 U

0.22

0.0069 U

Reviewer: A
Units: M

FLAG
SF-5898

4

0.028 U

0 0012

0.068

0 0014 UC

0.0039 U

188

0 011

0.024

0.071

0.11

0 033 J

9.3

0.51

0.0002 U

0.078

1.4

0.02 J

0 0026 U

0 0011 UCJ

0 0035 U

0.13

0.0069 U

3U

G/L

COMMENTS

/jo-lt.. OYVVT^ ^n
r^<<//. ^ •^fm
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INORGANIC/ORGANIC COMPLETE

^ ̂ m SOC No. SFS802 SOG Nos. To Follow

SOG FILE (CSF1 INVENTORY CHECKLIST

SAS No. 8450F02 Oaf Rec 7-13-94

EPA Lab ID: SILVER

Lab Location: Kellogg, 10
Region: 6 Audit No.: SAS8450F02/SF5802

Re Submitted CSF7 Yes No X

Box Mo(s): ONE

COMMENTS;

•

Over for additional connents. ̂  /

ORIGINALS

CUSTODY SEALS
1 . Present on package?

2. Intact upon receipt?

FORM DC-2
3 Hmtoenng scheme accurate?

4 Are enclosed docunents listed?

5. Are listed docuaents enclosed?
FORM DC-1
6. Present?

7 Complete?

3. Accurate?
CHAIN-OF-CUSTODY
RECORO(S)

9 Signed?

10. Dated?

TRAFFIC REPORT(S)
PACKING LIST(s)

1 1 . Signed?

12. Dated?

AIRBILLS/AIRBILL STICXER
13. Present?

14. Signea?

15 . Dated?
SAMPLE TAGS
16 Does DC-1 list tags as being included?

17 Present?
OTHER DOCUMENTS

18. Complete? , ,

19. Legible?
20. Original? ' i

20a.If "NO", does the copy indicate •
where original, docunents are located?

YES

X

x

X

x
x

x
x
x

x
x

x
x

x
x
x

x
x

x
x

x

DO

x

•/A

Audited by: ^Z!d!^^^^^^^^^^^^&-^^>--^•^^^ioav'dsPeroe^/sc1wt1stASSTC'ate oate 7-21-94

Audited by^ •" 1 ^l>' ^/ 1; ,' 1 .' oata

Audited by: ,' " ' ! i1 DatB

Signature : , , I Printed Name/Title ;

TO BE COMPLETED BY CEAT '

O^BBeevd by CEAT: Date Entered: Date Reviewed:

1^ Entered by: ^ ]i

Reviewed by: , ;;1 ;? , 1

Signature ; ' r Printed Name/Title^4

OC-2_



u. LP:. - ;--?

- iNOR3rtNIC Al̂  .SES DATA PACKAGE

____ Contract: SILVER0135

Case No.: 22->94 SASNo. : 8450F- SDG No.:SF5802

COVER PAGc.

Lab Aie: SVL_ANALYTICAL_INC.

Lab Code: SILVER

SOW No. : ILM02

EPA Sample No.
_SF5802______
_SF5803______
_SF5822______
_SF5859______
_SF5898______
_SF5898D_____

SF5898S

Lab Sample ID
_SF5802_____
_SF5803_____
_SF5822_____
_SF5859_____
_SF5898_____
' SF5898D

SF5898S

Were ICP interelement corrections applied ?
Were ICP background corrections applied ?

If yes - were raw data generated before
application of background corrections ?

Yes/No YES
Yes/No YES
Yes/No NO

Comments:
SAS NO: 8450F-02

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy |da^.a package- and in the computer-readable data submitted
on floppy diskette'has been authorized by the Laboratory Manager or the
Manager's desianee, as^verified by the following signature.

MELBABENCICHSignature: Name:
ipi-tie; DCmffiNT CONTROL OFFICERDate:

COVER PAGE - IN ILMO'2.1



U.S. EPA - CLP
303

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

__ Contract: SILVER0135
22394 SAS N o . : 8450F-

EPA SAMPLE NO.
E^l^e. g..̂  -^

SF5898

SDG N o . : SF5802
Lab Sample ID: SF5898
Date Received: 06/29/94

Concentration Units (ug/L or mg/kg dry weight): MG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

'
'•

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

<

Concentration

4.0
i 0.028

0.0012
0.068

0.0014
0.0039

188
0.011
0.024
0.071

0.11
0.033

9.3
0.51

0.00020
0.078

1.4
0.049

0.0026

0.0011
0.0035

0.13
0.0069'

i

1

'

f

''

C

U
B
B
B
U

B

U

B

U

B
U

U

Q

SN*

+*

W

'

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
NR
F
P
P
P

'

'i
l

Color Before:
Color After:

COLORLESS
COLORLESS

Clarity Before: CLEAR
Clarity After: CLEAR;

'Texture:
^Artifacts:

Comaants:
.̂=_3 X_DILUTION

SE_=_4 X_DILUTION~
TCLP EXTRACTION

I- ,t^
FORM I - IN :ILM02.1



U.S. E?A - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.^-o<^u «^

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Cont;rayt: SILVER0135
22.394 SAS No.: 8450F-

SF5802

SDG N o . : SF5802
Lab Sample ID: SF5802
Date Received: 06/29/94

Concentration Units (ug/L or mg/kg dry weight): MG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i
i
'

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

0.20
0.028

0.00092
0.11

0.00031
0.0039

1.9
0.0028
0.0045

0.016
0.043
0.027

1.2
0.45

0.00020
0.016

2.7
0.0026
0.0026

0.00090
0.0035

0.13
0.0069

C

U
B
B
B
U
B
U
B
B
B

B

U
B
B
B
U

U
U

U

Q

SN*

*

W

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
NR
F
P
P
P

Color Before:
Color After:

COLORLESS
COLORLESS

Clarity Before: CLEAR
Clarity After: CLEAR"

Texture:
Artifacts:

Con-Ants:
W_=_2 X_DILUTION
TCLP EXTRACTION

FORM I - IN i , 1 i • ILM02.1



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

.̂a.p't̂ -hvs. Î >L>m? T^i-P'

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

_ Contract: SILVER0135
22394 SAS N o . : 8450F-

SF5803

SDG M o . : SF5802
Lab Sample ID: SF5803
Date Received: 06/29/94

Concentration Units (ug/L or mg/kg dry weight): MG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

^

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

0.16
0.028

0.0010
0.18

0.00019
0.0039

4.1
0.0028
0.0041
0.0040

0.047
0.44
0.25
0.29

0.00020
0.013

1.6
0.0011
0.0026

0.00090
0.0035

0.23
0.0069

i
(
'
''

C

B
U
B
B
B
U
B
U
U
B
B

B

U
U
B
B
U

U
U

U

Q

,

SN*

'

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
NR
F
P
P
P

Color Before:
Color After:

COLORLESS
COLORLESS

Clarity Before: CLEAR
Clarity After: CLEAR^

Texture:
Artifacts:

Commits:
FB_=_2 OX_DILUTION
TCLP EXTRACTION

11 . ^}W 'i

FORM I - IN ' ' ' [ ] ' W i^ ILM02.1



3-G
U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

Lo\^J-e.<~ "StfyicL 'S^^y

\Tc.iJ'SF5822
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Contract: SILVER0135
22394 SAS N o . : 8450F- SDG No.: SF5802( f / •^

Lab Sample ID: SF5822
Date Received: 06/29/94

Concentration Units (ug/L or mg/kg dry weight): MG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

^

1

i Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

0.17
0.028

0.0034
0.15

0.0032
0.056

472
0.0028
0.0077

0.22
0.038

0.15
1.5

30.6
0.00020

0.025
3.9

0.0026
0.0073

0.00092
0.0035

3.9
0.14

;

C

B
U
B
B
B

U
B

B

B

U
B
B
B
B

B
U

'

Q

N*

*

-

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
NR
F
P
P
P

Color Before:
Color After:

COLORLESS
COLORLESS

Clarity Before: CLEAR
Clarity After: CLEAR"

Texture:
Artifacts;

Com^ftits:
,W_=_3X_DILUTION
TCLP EXTRACTION ~

FORM I IN ILM02.1



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

/̂ n*^ CrV, ̂
1 -7-^LP

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.:
latnx (soil/water): WATER
Level (low/med): LOW_
\ Solids: 0.0

_ Contract: SILVER0135
22394 SAS N o . : 8450F-

SF5859

SDG No. : SF580
Lab Sample ID: SF5859
Date Received: 06/29/94

Concentration Units (ug/L or ing/kg dry weight): MG/L_

CAS Mo.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

1

i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

1.3
0.028

0.00098
0.065

0.00085
0.0039

450
0.0028

0.064
0.0057

0.072
0.0034

14.2
2.1

0.00020
0.21

1.7
0.062

0.0026

0.00090
0.0035

0.22
0.0069

C

U
B
B
B
U

U

B
B
B

U

B

U

U
U

' '
U

.

Q

WMN*

+*

W

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
NR
F
P
P
P

^

'

*

Color Before: COLORLESS
Color After: COLORLESS

Clarity Before: CLEAR
Clarity After: CLEAR"

_ i . fh • ,1Texture:
Artifacts;

:om™MTits:
1^y=_5X_DILUTION
TCLP EXTRACTION '

FORM I - IN ILM02.1



^feo sr« .̂<?• _ <^
^ dt ^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

^ ̂ B^ s REGION 6
^^Wt^ HOUSTON BRANCH

^i wo^ 10625 FALLSTONE RD
HOUSTON, TEXAS 77099

3u8

MEMORANDUM

Date: 8-17-1994

Subject: Contract Laboratory Program Data Review /\>STOJSL>

^^JJ^
From: Melvin L. Ritter, ESAT RPO, 6E-HO ijf\ v, V

To: K. Hill , 6H-MA

Site: MOLY CORP

Casejjf: SAS 8450F-01

SDGjft: SF-5844

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:
( ) Acceptable. No ma3or problems with data package.
( X ) Provisional; use of data requires qaution. Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary.
Questions regarding the data review can be addressed to me.
Attachments '
cc: R. Flores, Region 6 CLP/TPO

M. ElFeky, Region 6 Data Coordinator
~7 Regional CLP/TPO (lab out of Region 6 )

Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

, - • • " ' • ̂<^Q. Rocyc-d/Wcyctebte
f~\ f \ P-ln>««1 »«»i <!nv<'J»nrtl» \m iw wrw IHM



USEPA REGION VI
REGIONAL ACCEPTANCE FORM

FOR SPECIAL ANALYTICAL SERVICES

3u3

Lab'WBe SILVER SAS No • 08450F-01 Case No
S i te Name MOLY CORP QUESTA M I N E

SDG No SF5844 Data Receipt Date; 07/13/94
Est Liquidated Damages SO 00
SMO Complete Date- 07/14/94

Please provide a copy of this completed form to the Sample Management Office's SAS IPS Section Leader no later than 08/28/94
Indicate below, by checking the appropriate box, whether the data for this SDG are accepted or of reduced value or rejectee
If the Region is requesting a reduced value or a rejection, please attach all appropriate documentation

Check appropriate box below

I DATA ACCEPTANCE

Data appear acceptable (i.e. data that is not rejected or recommended for reduced value) according to the Region's
inspection process. Applicable liquidated damages as outlined in the laboratory's subcontract are applied as approrpiate

II REDUCED VALUE

!—i Data are recommended for a reduced value. The Region recommends that the value of the data package be reduced by _%
Attached are a signed memo from the Regional official describing the contractual reasons for reduced value and all related
documents (data review, telephone logs, et c . )

I l l ^•|JECTION

'—1 Data are recommended for rejection Attached are a signed memo from the Regional Official describing the contractual
reasons for rejection, all related documents (data review, telephone logs, etc ) , and all rejected data

COMMENTS

Name of data reviewer- \/f'ii^z-'^~ /7(^/^, C i i " ^ \/
yt 7 / 7 /

Orgam zat i on; /-^//T-. / ̂ T^/ ̂ __________

Date review complete: ^—^/ -<i^-____, /

******************************************************************************************************************

Name of Regional Official, /t^/^/ ̂  U €> £'/y^^'^/_________/————————— *

Signature:_____- /^/ - >/'.^AJ___________ Date:. g'-/?-y^Ji ' , ! **—————/ -y * 7 , —-̂ •7' j j ; . ^
**1i1i1i*1t1i*»1t1i1i1Hl**1i*«**ii91i*1i**1i1i**ll*it*1i**1iliil^**1l^**1i****ii*******1t*ii***1iirliini«1l1i*1i1i1l^

" c , ' i 1 ! - ; '' ' !i i



ESAT REGION VI
c/o U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

MEMORANDUM

Date: August 16, 1994
To: Melvin Ritter, ESAT RPO, Region VI

Û f&l̂ ^̂ XFrom: Bill Blanton, ESAT ETM, Region VI
Subject: CLP Data Review
WUD #: 6-4711
Attached is the data review summary for Case # SAS8450F-01

SDG # SF5844
Site MOLYCORP

COMMENTS:

A. CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

There where no contractual violations identified by the hardcopy data review.
B. TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:

The data package is technically provisional. Significant
technical problems are summarized below.

1. Some arsenic and lead results were unusable due to matrixspike recoveries below 30%.
2. Antimony, arsenic, barium, lead, and selenium matrix spike

recoveries were outside of the quality control (QC) limits.
3. Lead, selenium, and thallium had method of standard addition

correlation coefficients below 0 . 9 9 5 .
4. Calcium, chromium, cobalt, copper, and nickel serial

dilution differences exceeded the QC limits.
5. FAA analytical spike recoveries were outside of the QC

limits for 24 of 48 determinations, j

11466



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VI

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. SAS8450F-01 SITE MOLYCORP
LABORATORY SILVER NO. OF SAMPLES/
CONTRACT # SILVER0135 MATRIX 12/water
SDG f SF5844 REVIEWER (IF NOT ESD) ESAT
SOW if ILM03.0 & ILM02.0 REVIEWER'S NAME Youree Holloway
ACCT ^ 4TFAJNG5 SF # TFAUZZ COMPLETION DATE August 16 . 1994

SAMPLE N O . : SF-5807 SF-5808 SF-5809 SF-5810 SF-5811 SF-5812 SF-
5844 SF-5845 SF-5853 SF-5857 SF-5861 SF-5862

DATA ASSESSMENT SUMMARY

ICP AA Hg

0 01. HOLDING TIMES ' 0
2. CALIBRATIONS 0
3. BLANKS 0
4. MATRIX SPIKE M
5. DUPLICATE ANALYSIS 0
6 . ICP QC M
7. FAA QC
8. LCS 0
9 . SAMPLE VERIFICATION X

10. OTHER QC 0

-0- -0-
-0_ _0_
M Q
0 0

M
0 0
X 0
0 0

11. OVERALL ASSESSMENT M M 0

0 = Data had no problems/or qualified due to minor problems
M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A = Not applicable

ACTION ITEMS:

AREAS OF CONCERN: Matrix spike recoveries were outside ijof the
quality control (QC) limits; method of standard addition '
correlation coefficients were below 0.995; serial dilutiion
differences exceeded the QC limit, and FAA analytical'! spike
recoveries exceeded the QC limits for 24 of 48 determinations.

NOTABLE PERFORMANCE:

1 'ii ti; • .* '!"h1 1 . . 'i ^

^
h;

^1i ' ' ri



• COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case SAS8450F-01 SDG SF5844 Site MOLYCORP Lab SILVER

Comments: Twelve water samples were analyzed at low
concentrations for total metals and molybdenum. Sample SF-5845
was a field blank, and samples SF-5807 and SF-5809 were used as
QC samples. The laboratory met the contractual data package
turnaround time requirements.
Some arsenic and lead sample results were unusable due to low
matrix spike recoveries. The data package is provisional due to
problems with matrix spike recoveries, serial dilution
differences, MSA correlation coefficients, and FAA analytical
spike recoveries. This report documents the QC requirements that
were not met or those factors affecting technical usability of
the results.
An Evident Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.
1. Holding Times

All holding time criteria were met.
2. Calibrations

All calibrations were acceptable.
3. Blanks

Preparation and Calibration Blanks
Sample results were affected by aluminum, .beryllium, .copper,
iron, manganese, silver, and thal'lium ini ;the preparation
and/or calibration blanks. The concentrations of aluminum in
sample SF-5861 and silver in sampjie SF-5844 were above the
contract required detection limit;"'(CRDL) | and should be
considered undetected. The aluminum concentration in sample
SF-5844 was above the CRDL and is! high-biased. The affected
sample results below the CRDL are listed'in the Data Summary
Table.



3J
COMMENTS/CLARIFICATIONS

' REGION 6 CLP QA REVIEW
Case SAS8450F-01 SDG SF5844 Site MOLYCORP Lab SILVER

3. Blanks, continued
Field Blank
Samples were affected by barium, chromium, iron, potassium,
and sodium concentrations reported in the field blank. The
sample results listed below were above the CRDL and should be
considered undetected. <>

Chromium in samples SF-5811 and SF-5812.
Iron in samples SF-5844, SF-5853, SF-5857, and SF-5862.
Sodium in samples SF-5807, SF-5808, SF-5809, SF-5810, SF-
5811, SF-5812, SF-5853, and SF-5857.

The affected sample results below the CRDL are listed in the
Data Summary Table.

4. Pre-digestion Matrix Spike Recovery
The following sample results are qualified because of possible
physical or chemical interference in the samples.

The arsenic and lead results below the instrument
detection limit (IDL) are unusable due to pre-digestion
matrix spike recoveries below 30%. False negatives are
possible.
The arsenic and lead results above the IDL are estimated
due to low pre-digestion matrix spike recoveries. .> The
reported concentrations should be considered minimum
concentrations, and higher concentrations are possible.
All antimony and selenium results above the IDL are
estimated due to pre-digestion matrix spike recoveries
outsideiof the QC limit.
Barium results for samples SF-5807, SF-5808, SF-;5809, SF-
5810, SF-5811, SF-5812, SF-5853, and SF-5857, whiten were
previously qualified due to field blank,contamination,
are unusable due to matrix spike recoveries beiow^30%.
False'i negatives are possible for these eight 'samples.
All other barium results are biased low due to the matrix
spike recovery.



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW ̂

Case SAS8450F-01 SDG SF5844 Site MOLYCORP Lab SILVER

5. Duplicate Analysis
Antimony and zinc duplicate results were only marginally
outside of QC limits, so samples were not qualified.

6 . ICP Quality Control
Serial Dilution
All calcium, chromium, cobalt, copper, and nickel results are
estimated due to serial dilution differences outside of the QC
limits. Physical or chemical interference may exist in the
samples.
Interference Check Sample
The concentrations of aluminum, calcium, iron, and magnesium
in some samples are significant enough to cause interference.
The silver results for samples SF-5807, SF-5808, SF-5809, SF-
5810, SF-5811, and SF-5812 are biased high due to the
concentration of interferant in the samples.

7. Furnace Atomic Absorption Quality Control
F^A Analytical Spike Recovery
The following sample results are qualified because of possible
physical or chemical interference in the samples.

The arsenic results for samples SF-5808, SF-5811, SF-
5812, SF-5844, SF-5845, SF-5853, SF-5857, SF-5861, and
SF-5862 are estimated due to low FAA analytical,spike
recoveries.
The lead results for samples SF-5808, SF-5811, SF-5812,
SF-5844, SF-5853, SF-5857, and SF-5862 are estimated due
to FAA analytical spike recoveries outside of the QC
limits.
The selenium results for samples SF-5810, SF-5811, and
SF-5857 are estimated due to low FAA' analytical^spike
recoveries, i
The thallium results for samples SF-5811, SF-5812, SF-
5845, SF-5853, and SF-5857 are estimated due to FAA
analytical spike recoveries outside of the QC limits.



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case SAS8450F-01 SDG SFS844 Site MOLYCORP Lab SILVER

7. Furnace Atomic Absorption Quality Control, continued
Method of Standard Addition
The results for lead in samples SF-5809 and SF-5810, selenium
in samples SF-5809 and SF-5812, and thallium in samples SF-
5807, SF-5808, and SF-5810 are estimated due to correlation
coefficients below 0 . 9 9 5 . Matrix interference is suspected.

8. LCS

All laboratory control sample results were acceptable.
9 . Sample Verification

The thallium result for sample SF-5809 should have an " S " flag
instead of a " + " flag on Form I (page 3 4 3 ) .
The laboratory control sample result for molybdenum should be
9 6 8 . 4 ug/L, not 1946.84 ug/L (page 2 1 1 ) .
The " E " flags for beryllium and magnesium should be removed.
When rounded according to EPA rounding rules, their
differences do not exceeded 10%.

/
The MSA for thallium sample SF-5810 is " X ' d " twice on Form
XIV.
The CRDL for lead on FORM X should be 3 ug/L.

10. Other QC
No other QC was reguired. , \\

11. Overall Assessment
The data package is provisional for the following reasons:

Some arsenic and lead sample results were unusable due
to matrix spike recoveries below 30%. „ ,
All antimony, all barium, and somelarsenic,ilead,'and
selenium sample results were estimated becauseii matrix
spike recoveries were outside of the QC limits.'
Two lead, two selenium, and three thallium sample
results were estimated because method of standard,.
addition correlation coefficients were below 0 . 9 9 5 .

;i'.!;



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case SAS8450F-01 SDG SF5844 Site MOLYCORP Lab SILVER

All calcium, chromium, cobalt, copper, and nickel sample
results were estimated because serial dilution
differences exceeded the QC limit.
Nine arsenic, seven lead, three selenium, and five
thallium FAA analytical spike recoveries were outside of
the QC limits and estimated.

All other technical requirements were met.

i ' ^
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MEMORANDUM

To: M. Ritter
Subject: SAS8450F-01 SDG SF5844

Laboratory Resubmissions
Copies: M. El Feky

ICF File
File

^ ^ BLXM^
From: W. E. Blanton

Date: August 16, 1994

Ref: WUD # 6-4711
MEM1094
11466

Attached is a list of issues needing clarification and items
needing corrections and omissions for SAS case SAS8450F-01 SDG
SF5844. The samples in this case were analyzed by:

Name of Laboratory
Address
Attention:

Silver Analytical Inc.
One Government Gulch
Kellogg, ID 83837
Melba Bencich

These laboratory resubmissions are necessary to enable the
Environmental Protection Agency to maximize the usability of the
laboratory results in this data package. The user for this site
is K. Hill 6H-MA. The laboratory resubmissions should be
submitted to:

Ms. Christy Macdowell
ManTech Environmental Technology, Inc.
c/o US EPA
10625 Fallstone Rd.
Houston, TX 77099

Ms. Macdowell will then distribute the laboratory resubmission to
the appropriate data reviewer who will prepare the resubmission
report for this case.



Page l of l
In Reference to Case

SAS N o . : SAS8450F-01
SDG N o . : SF5844
Laboratory: SILVER

In reference to data for the following sample numbers:
SF-5807 SF-5808 SF-5809 SF-5810 SF-5811 SF-5812 SF-5844 SF-5845
SF-5853 SF-5857 SF-5861 SF-5862
Summary of Questions/Issues:
1. The thallium result for sample SF-5809 should have an " S " flag

instead of a " + " flag on Form I (see page 3 4 3 ) . Please
correct and resubmit the corrected page.

2. The laboratory control sample result for molybdenum should be
9 6 8 . 4 ug/L, not 1946.84 ug/L (see page 211). Please correct
and resubmit the corrected page.

3 . The " E " flags for beryllium and magnesium should be removed.
When rounded according to EPA rounding rules, their
differences do not exceeded 10%. Please remove the " E " flags
and resubmit the corrected forms.

4 . The MSA for thallium sample SF-5810 is " X ' d " twice on Form
XIV. Please correct and resubmit the corrected page.

5. The CRDL for lead on FORM X should be 3 ug/L. Please correct
your Form X ' s .

11466
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-L»J

Case No.;
Laooratory:

EPJ^^«z>
LABW#=>

ALUMINUM

ANTIMONY

A R S E N I C

BARIUM

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

V
POTASSIUM

SELENIUM

SILVER

SODIUM

T H A L L I U M

VANADIUM

Z I N C

MOLYBDENUM

X SOLIDS

«

SAS8450F-01
siLvsa

FLAG
SF-5807

• 340000

103 J

54 vJ -

6 UCR

353

608

373000 J

373 J

3560 J

11600 J

498000

6 UR

938000

560000

0.2 U

8030 J

503 U

8 2 J

79.7 *J

23500 UC.

4.2 J

3.5 U

140000

65.9

N/A

^?- !(? ̂  '
r

FLAG
SF-5808

1330000

28.5 UJ

35 5 vJ

7 8 UCR

347

635

381000 J

360 J

3500 J

12200 J

495000

7 9 VJ

970000

544000

0.2 U

7900 J

935 UC

10.5 U

79 3 "J

24500 UC

3.2 J

3.5 U \

139000

6.9 U

N/A

-5?-|0 P

DATA SUMMARY
SDG. No. SF5844
Mat r ix - WATER

FLAG FLAG
SF-5809

1280000

133 J

75 vJ

9 2 UCR

536

370

395000 J

287 J

2330 J

12400 J

920000

19 2 vJ

961000

675000

0.2 U

5170 J

503 U

7 U

89 -J

26600 UC

3 3

3 5 U

139000

47.4

N/A

^P-^-F

SF-5810

1160000

28.5 UJ

67 VJ

7 2 UCR

531

345

386000 J

279 J

2320 J

12100 J

832000

11.2 vJ

935000

663000

0 2 U

5200 J

503 U

9.2 J

79 8 *J

25800 UC

5 UCJ

11.7

127000

63.7

N/A

5F-̂

Reviewer: Y
Units: uc

FLAG
SF-5811

237000

79.4 J

25 8 vJ

6.4 UCR

98 2

12.6

169000 J

12.8 UCJ

407 J

4740 J

968000

3.5 vJ

55500

76800

0.2

663 J

1260 UC

7 U

69 2 "J

8310 UC

3 5 J

27.5

15000

40.6

N/A

5M^

. ; - I ,. ^ '.t'
I j , 1 f , (.„

HOLLOUAY
3/L

COMMFMT';

<
L , i'4 1 r
•J ! lf

' ; 1 i','•I 1 lit
( " 1

r '

•



Case Mo.. SAS8450F-01
Laboratory SILVER

EP;Bri»=>
LAB TR #=>

A L U M I N U M

ANTIMONY

ARSENIC

BARIUM

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

•
POTASSIUM

S E L E N I U M

SILVER

SODIUM

T H A L L I U M

VANAOIUM

ZINC

MOLYBDENUM

X SOLIDS

«

FLAG
SF-5812

239000

34.5 J

21.2 VJ

5 6 UCR

97

17.4

170000 J

15.8 UCJ

405 J

4780 J

962000

3.5 VJ

56000

75800

0.22

704 J

930 UC

15 J

68 8 'J

8870 UC

3.9 J

30.3

15000

31.6

N/A

37-̂

t
t

FLAG
SF-5844

284 -J

28.5 UJ

0.9 UR

38 vJ

0.4 UC

3.9 U

21700 J

2.8 UJ

4.1 UJ

6 UCJ

388 UC

2.5 vJ

2960

55.8

0.2 U

13.3 UJ

873 UC

0.7 U

11 8 UC

2000 UC

0.9 U

3.5 U

25.7

6.9 U

N/A

R(^-Z^

DATA SUMMARY
SDG No SFS
M a t r i x WAT

FLAG
SF-5845

25.1 UC

28.5 UJ

0 9 UR

3 7 vJ

0 61 UC

3 9 U

1300 J

5.3 J

4 1 UJ

5 5 UCJ

1710

' 0 6 UR

322

4 6 UC

0 2 U

13 3 UJ

939

0.7 U

8 6 UC

12300

1 UCJ

3 5 U

2.8

6.9 U

N/A

F>:^ ̂̂

844
ER

FLAG
SF-5853

98800

28.5 UJ

1 VJ

7 2 UCR

18.6

3.9 U

332000 J

3 5 UCJ

180 J

128 J

7770 UC

2.5 VJ

66800

8810

0 2 U

436 J

6990

7 U

2 6 U

11000 UC

0 9 UJ

3 5 U

2900

6.9 U

N/A

-sF-ll ^

Reviewer' Y
Uni ts , ug/

FLAG
SF-5857

90200

28 5 UJ

1 4 vJ

10 8 UCR

18 3

3.9 U

301000 J

5 8 UCJ

171 J

120 J

8230 UC

4 4 vJ

60300

8110

0 2 U

408 J

6690

7 UJ

2 6 U

9890 UC

1 2 UCJ

3 5 U

2640

6.9 U

M/A

^p-'-z. ^

'

HOLLOWAY
L

COMMENTS

.
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Case No.: SAS8450F-01
Laooratory: SILVER

EP^Btfz>
L A B T R i»=>

ALUMINUM

A N T I M O N Y

ARSENIC

BARIUM

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

^
POTASSIUM

SELENIUM

SILVER

SODIUM

T H A L L I U M

VANADIUM

Z I N C

MOLYBDENUM

X SOLIDS

«

FLAG
SF-5861

236 UC

28.5 UJ

0.9 UR

26.9 vJ

0.52 UC

3.9 U

29000 J

3.3 UCJ

5.4 J

4 2 UCJ

46.4 UC

0.6 UR

5890

369

0.2 U

13.3 UJ

1070 UC

0 7 U

2.6 U

3160 UC

0.9 U

3 5 U

62.8

6.9 U

N/A

iZR-^F

•

DATA SUMMARY
SDG. Ho.: SF5844 Reviewer; Y. HOLLOUAY
Mat r ix : UATER Units: ug/L

FLAG FLAG FLAG FLAG COMMENTS
SF-5862

1360

28.5 UJ

0.9 UR

39 8 vJ

0 84 UC

3.9 U

29800 J

2.8 UJ

5.9 J

14.9 UCJ

716 UC

2 VJ

6210

407

0 22

13 3 UJ

1150 UC

0 7 U

9 6 UC

3230 UC

0.9 U

3.5 U

95.2

6.9 U

N/A

^(t-3> ^(-

i |

' 1 ; ; . ! .' , i i i
; j ^ i p ; : ^ '
1 '' ' [ ' | if 1 ' •'! 1
1 ; ' , •,-1;'!"' ' 1 ' ,
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INORGANIC/ORGANIC COMPLETE SDG FILE (CSF) INVENTORY CHECKLIST

Case SOG No SF58A4 SDG Mos To Fol low SAS No. 8A50F1 Date Rec 7/13/94

EPA Lab ID: S I L V E R . ,„„ ,„ , „

Lf^^cation: KELLOGG, ID

Region: 6 Audit No.. 8450F1/SF5844

Re Submitted CSF? Tes No X

Box Mo(s): One

COMMENTS:

<»

Over for additional comments. ' 1 , 1 ^

ii
ii

1'

1;

I!

!

ORIGINALS
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5 Are listed documents enclosed''

FORN DC-1

6 Present?

7 Complete?

8 Accurate?

CHAIN-OF-CUSTODT
RECORD(s)

9 Signed^

10 Dated?

TRAFFIC REPORTCs)
PACKING LIST(S)

11 Signed?

12 Dated?

AIRBILLS/AIRBILL STICKER

13 Present?

14 Signed?

15 Dated?

SAMPLE TAGS

16 Does DC-1 l ist tags as being
i nc I uded?

17 Presenf»

OTHER DOCUMENTS '

18 Complete? '

19 Legible? '

20 Or ig ina l?

20a. I f "Ho", does the copy
indicate uhere original
documents are located?

TES

X
x

X

X

x

x
x
x

x
x

x
x

x
x
x

x

x
'

x
x
x

NO M/A

X

Audited by: 'l^fUAJUL. ̂ l.'pS^U^W^

Audited by: \ ' • , , / ,

Audited by: ' ! ' ' ' ,
Signature

4k
OateWecvd by CEAT;

Entered by:

Reviewed by:
Signature

01.--'——— f | ; ' ' , • I l.'ll'il', i|

(^CSAT i YOUREE HOLLOUAY/OATA REVIEWER 1 0
i 1 (

D

D

Printed Name/Title

TO BE COMPLETED BY CEAT '
i

Date Entered: ' ' Date Reviewed

1 ' -Ul'|{
I !- .^Ml"

Printed Nanie/Title^li 'it lit

ate 8/12/94

ate

ate

i

'



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
C^o-^t^^ <^»;^^Ji'oyt -Z^

r ( e a » f c u T t

SF5807
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22394
Matrix (soil/water): WATER
Level (low/mod): , LOW_
% Solids: 0.0

Contract: SILVER0135
SAS N o . : 8450F- SDG N o . : SF5844

Lab Sample ID: SF5807
Date Received: 06/29/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic •
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead *
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

'
Concentration

1340000
103

54.0
6.0
353
608

373000
373

3560
11600

498000
6.0

938000
560000

0.20
8030

503
8.2

79.7
23500

4.2
3.5

140000
65.9

C

B
B

U

U

U
B

B
U

Q

^N*
SN ^
N
E

E
E
E
E

WN
E

E

N

+

*

M

P
P.
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F.
P
P
F
P
P
P

Color Before:
Color After:
Comments:

BROWN
BROWN'

Clarity Before: CLEAR_
Clarity After: CLEAR_

Texture:
Artifacts:

FORM I - IN ILM02.1



U.S. EPA CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO. /^^
Ce^^\^ cr^^^ri - wff^r
— ( 4 ^ ^ .r <,»**-. ̂ iSF5808

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Contract: SILVER0135
22394 SAS N o . : 8450F- SDG N o . ; SF5844' ^F)

Lab Sample ID: SF5808
Date Received: 06/29/94

Concentration Units (ug/L or nig/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

1330000
28.5
35.5
7.8
347
635

381000
360

3500
12200

495000
7.9

970000
544000

0.20
7900

935
10.5
79.3

24500
3.2
3.5

139000
6.9

C

U
B
B

B

U

B
U

B
U

U

Q

N*
WN
N
E

E
E
E
E

WN
E

E

WN

+ •

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:
Comments:

BROWN
BROWN"

Clarity Before: CLEAR
Clarity After: CLEAR^

Texture:
Artifacts;

•9
FORM I - IN ILM02.1
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u.; - c

INORGAT..C ANAL^L^ w^TA SH^ET ^>pJl.'vi g.̂ -'

SF5809
Lab Ndine: SVL_ANALYTICAL_I^C._____
Lab Code: SILVER Case No.: ^2394
Matrir (soil/water): WAFER
Level (low/med):' LOW_
% Solids: 0.0

EPA SAMPLE, NO.
ot^-'c-yl - »ff^

(^I^V^I f'

ContLa.cc. SILVER0135 _______
rtS No.: 8450F- SDG No.: SF5844

Lab Sample ID: SF5809
Date Received: 06 /29 /94

Concentration Units ^ug/£ or mg/kg dry weignt): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Alum-Lniun
Ant imony
Arsenic
Barium
Beryllium
Cadmium
Ca'^ium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

1280000
133

75.0
9.2
536
370

395000
287

2330
12400

920000
19.2

961000
675000

0.20
5170

503
7.0

89.0
26600

3.3
3.5

139000
47.4

C

B
B

U

U
U

B
U

Q

N*
SN
N
E

E
E
E
E

+N
E

E

SN

+

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:
Comments:

BROWN
BROWN"

Clarity Before: CLEAR
Clarity After: CLEAR^

Texture:
Artifacts;

FORM I - IN ILM02.1



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
î .p .̂'w <^'ll'en4^\ ~ yy^t-r

l^/JiJ,^
SF5810

Lab Name: SvL_ANALYTICAL_INC._____ Contract: SILVER0135
Lab Code: SILVER Case N o . : 22394 SAS N o . : 8450F-
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG N o . : SF5844
Lab Sample ID: SF5810
Date Received: 06/29/94 (S-

Concentration Units (ug/L or nig/kg dry weight) : UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

1

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

1160000
28.5
67.0

7.2
531
345

386000
279

2320
12100

832000
11 .2

935000
663000

0.20
5200

503
9.2

79.8
25800

5.0
1 1 . 7

127000
63.7

i '

C

U
B
B

U

U
B

B
B

Q

N*
SN
N
E

E
E
E
E

+N
E

E

WN

+

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before: BROWN
Color After: BROWN'

Clarity Before: CLEAR
Clarity After: CLEAR^

Texture:
Artifacts;

Comments:

•——
FORM I IN ILM02.1



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

(̂ .J '̂P <gc r̂ f^e

SF5811 (OF
Lab Name: SVL_ANALYTICAL_INC.__
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Contract: SILVER0135
22394 SAS N o . : 8450F- SDG N o . : SF5844

Lab Sample ID: SF5811
Date Received: 06/29/94

Concentration Units (ug/L or nig/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

'

.

'

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

237000
79.4
25.8

6.4
98.2
12.6

169000
12.8

407
4740

968000
3.5

55500
76800

0.20
663

1260
7.0

69.2
8310

3.5
27.5

15000
40.6

'
i
i
i

i
]

C

B
B

B

B
U

B
B

Q

N*
WN
N
E

E
E
E
E

WN
E

E

WN

W

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:
Comments:

BROWN
BROWN'

Clarity Before: CLEAR
Clarity After: CLEAR^

Texture:
Artifacts:

FORM I - IN ILM02.1



U.S. EPA CLP

EPA SAMPLE NO.
>̂JFIX Sc^INORGANIC ANALYSES DATA SHEET

SF5812
Lab Name: SVL_ANALYTICAL_INC._____ Contract: SILVER0135
Lab Code: SILVER Case N o . : 22394 SAS N o . : 8450F-
Matnx (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG N o . : SF5844
Lab Sample ID: SF5812
Date Received: 06/29/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium

^Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

239000
34.5
21.2
5.6

97.0
17.4

170000
15.8
405

4780
962000

3.5
56000
75800
0.22

704
930

15.0
68.8
8870
3.9

30.3
15000

31.6

l

C

B
B
B

B

B

B
B

Q

N*
WN
N
E

E
E
E
E

WN
E

E

+N

W

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After;
Comments:

BROWN
BROWN'

Clarity Before: CLEAR
Clarity After: CLEAR^

Texture;
Artifacts:

FORM I IN ILM02.1



330
U.S. EPA - CLP

(
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.
.̂fe- bl̂ J Ca/̂ -MU^ <^

SF5844
Lab Name: SVL_ANALYTICAL_INC.__
Lab Code: SILVER Case N o . :
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: 0.0

Contract: SILVER0135
22394 SAS N o . : 8450F- SDG N o . : SF5844

Lab Sample ID: SF5844
Date Received: 06/28/94

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

284
28.5
0.90
38.0
0.40

3.9
21700

2.8
4.1
6.0
388
2.5

2960
55.8
0.20
13 .3

873
0.70
1 1 . 8
2000
0.90
3.5

25.7
6.9

C

U
U
B
B
U

U
U
B

B
B

U
U
B
U

B
U
U

U

Q

N*
WN
N
E

E
E
E
E

WN
E

E

N

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before;
Color After:
Comments:

COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR"

Texture:
Artifacts;

FORM I IN ILM02



U.S. FPA - CLP

(\ INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

Fi^Ji 15!^

SF5845
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . ;
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: 0.0

_ Contract: SILVER0135
22394 SAS N o . : 8450F- SDG N o . ; SF5844

Lab Sample ID: SF5845
Date Received: 06/28/94

Concentration Units (ug/L or ing/kg dry weight) : UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

'

Concentration

25.1
28.5
0.90

3.7
0.61
3.9

1300
5.3
4.1
5.5

1710
0.60

322
4.6

0.20
13.3
939

0.70
8.6

12300
1.0
3.5
2.8
6.9

C

B
U
U
B
B
U
B
B
U
B

U
B
B
U
U
B
U
B

B
U
B
U

Q

N*
WN
N
E

E
E
E
E

N
E

E

N

W

*

\

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:
Comments:

COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR^

Texture:
Artifacts:

FORM I - IN • ILM02.1
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U.S . EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
^^ Cf-V. ^ /^-5g

SF5853
Lab Name: SVL_ANALYTICAL_INC.____ Contract: SILVER0135
Lab Code: SILVER Case N o . : 22394 SAS N o . : 8450F-
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG N o . : SF5844
Lab Sample ID: SF5853
Date Received: 06/28/94 /̂

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:
Comments:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-27440-66-6

-

COLORLESS Clarity Before:! CLEJ

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
VanadiumZinc
Molybdenu

T- - " • "^
Concentration

98800
28.5
1.0
7.2

18.6
3 9

332000
3.5
180
128
7770
2 5

66800
8810
0.20
436

6990
7.0
2 . 6

11000
0. 9 0
3 . 5

2900
6 . 9

'
'
'
1
1 '
!
! ' ' ,

C

U
B
B
U
B

—
B

U

U
U
U
U
U

—

\R

Q

N*
WN
N
E
E
E
E
E
WN
E

E
N

W

*

Ten

M
P
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P
PP
P
P
PP
P
F
P
P
CV
P
PF
P
PF
P
P
P

Texture:
Artifacts;
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U.S. EPA - CLP

EPA SAMPLE NO.dm OATU.J-lI.1 11U . I

g>£- g ^^r •5U^rINORGANIC ANALYSES DATA SHEET

^SF5861
Lab Name: SVL_ANALYTICAL_INC.____ Contract: SILVER0135
Lab Code: SILVER Case N o . ; 22394 SAS N o . : 8450F-
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG N o . : SF5844
Lab Sample ID: SF5861
Date Received: 06/28/94 / 7 i \

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

236
28.5
0.90
26.9
0.52
3.9

29000
3.3
5.4
4.2

46.4
0.60
5890

369
0.20
13.3
1070
0.70
2.6

3160
0.90
3.5

62.8
6.9

C

U
U
B
B
U

B
B
B
B
U

U
U
B
U
U
B
U
U

U

Q

N*
WN
N
E

E
E
E
E

WN
E

E

N

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:
Comments:0

COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR^

Texture:
Artifacts:
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3 < I •^^
U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____ Contract: SILVER0135
Lab Code: SILVER Case N o . : 22394 SAS N o . : 8450F-
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: 0.0

8450F- SDG N o . : SF5844 /̂ -\
Lab Sample ID: SF5862 <Ĵ '
Date Received: 06/28/94

EPA SAMPLE NO.
ZJ& fg> fe^v^

SF5862

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

1360
28.5
0.90
39.8
0.84
3.9

29800
2.8
5.9

14.9
716
2.0

6210
407

0.22
13.3
1150
0.70

9.6
3230
0.90
3.5

95.2
6.9

-.
'

i
'

i
i i

C

U
U
B
B
U

U
B
B

B

U
B
U
B
B
U
U

U

Q

N*
WN
N
E

E
E
E
E

WN
E

E

N

W

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

i

Color Before:
Color After:
Comments:

COLORLESS Clarity Before: CLEAR
COLORLESS Clarity Aft e r . CLEAR^

Texture:
Artifacts:

FORM I I N ILM02.1
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.? A ^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

I^RZ^ REGIONS
^V^*^f HOUSTON BRANCH

^i pBot̂  10625 FALLSTON E R D
HOUSTON, TEXAS 77099

MEMORANDUM

Date: 8-18-1994
y

Sub3ect: Contract Laboratory Program Data Review ^ -̂r* '̂

From: Melvin L. Ritter, ESAT RPO, 6E-HO h^lA""^
\\\ j\^ -'

To: K. Hill , 6H-MA Y , •

Site: HOLY CORP

Casej(t: SAS 8450F-01

SDG#: SF-5801

The EPA Region 6 Houston Branch ESAT data review team has completed
a review of the submitted Contract Laboratory Program ( CLP ) data
package for the referenced site.
The samples analyzed and reviewed are detailed in the attached
Regional data assessment report for this case.
The data package was found to be:
( ) Acceptable. No ma^or problems with data package.
( X ) Provisional; use of data reguires caution. Problems are

noted in Review Summary. Data is acceptable for Regional use.
( ) Unacceptable; Some or all of data should not be used.

Problems are noted in the Review Summary. ,
Questions regarding the data review can be addressed to me.

!
Attachments
cc: R. Flores, Region 6 CLP/TPO

H. ElFeky, Region 6 Data Coordinator
Regional CLP/TPO (lab out of Region 6 ) . , , ,
Mike Hiatt, EMSL/Las Vegas , 4| i
Files ( 3 ) ' 4 ; | j ; i

'- Wl
" '' CQ RecyOMMtwyctabte



USEPA REGION VI - 3 3 6
REGIONAL ACCEPTANCE FORN

FOR SPECIAL ANALYTICAL SERVICES

Lab Code: SILVER SAS No. 08450F-01 Case No SOG No. SF5801 Data Receipt Date: 07/13/94
Si te Name: HOLY CORP QUESTA M I N E Est. Liquidated Damages: $0 00

SMO Complete Date: 07/14/94

Please provide a cooy of this completed form to the Sample Management Off ice ' s SAS IPS Section Leader no later than 08/28/94
ndicate below, by checking the appropriate box, whether the data for this SDG are accepted or of reduced value or rejected

'f the Region is requesting a reduced value or a rejection, please attach a l l appropriate documentation.

Check appropriate box below

D.ATA ACCEPTANCE

Data appear acceptable (i .e data that is not rejected or recommended for reduced value) according to the Region's
inspection process Applicable liquidated damages as outlined in the laboratory's subcontract are applied as approrpiate.

• I REDUCED VALUE

—' Data are recomnended for a reduced value. The Region recommends that the value Of the data package be reduced by _X
Attached are a signed memo from the Regional official describing the contractual reasons for reduced value and all related
documents (data review, telephone logs, e t c . ) .

I I . ERECTION

—i Data are recommended for rejection. Attached are a signed memo from the Regional O f f i c i a l describing the contractual
reasons for rejection, a l l related documents (data review, telephone logs, etc.), and al l rejected data.

COMMENTS

Name of data reviewer: S/J^/f^^T^ ^0)(

Proam zat 1 on: ̂ /) 7" ^/^'^'^^ ^ I '______

Date review complete: <^ —/'7'"7^»

Name of Regional Official: /^/^M-/^OLl^ ^A F^'^V__________ ;

Signature: ^^ f/M^_____________ Date: ̂ ^^0 ^—————-7——^7 ^———————————— " • - v
«•••««••••<»« ««i>«<>««»«<>«*««**<^««««««'^* ««»«*«•»«»*«•*•*«•«««•<» «««i»«««««tat«tt>««)t«i>i>««««i>,««..«.««n««»«a«««««»<u<«i»«««««»^»t«««*4««»»««««<»»i>««'ii«.*««»««ii««««»(i««««><<»*«<,«i>ii>>i..»«««ii«
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ESAT REGION VI
U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

DATE: August 17, 1994

TO: Melvin Ritter, ESAT RPO, Region VI
ê  ̂ AAA\Ĵ A

FROM: Bill Blanton, ESAT ETM, Region VI

SUBJECT: CLP Data Review
REF: WUD #6-4714

Attached is the data review summary for Case #22394/SAS8450F-01
SDG #SF5801
Site MOLYCORP

COMMENTS:

A. CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

No contractual problems were identified in this review.
B. TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:

The data package is technically provisional, and the
significant technical problems are summarized below.
1. Three arsenic and eight thallium results were unusable

due to matrix spike recoveries below 30%. '
2 . The antimony and selenium matrix spike recoveries were

below the QC limits.
3 . Arsenic, selenium, and thallium FAA analytical spike

recoveries were outside QC limits.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEZAS 77099

CASE NO. 22394/SAS8450F-01
LABORATORY SILVER
CONTRACT t SAS 8450F-01
SDG 4 SF5801
SOW# SAS8450F-01/ILM02.1
ACCT # 4TFAJNG5 SF t TFAUZ2

SITE MOLYCORP
NO. OF SAMPLES/
MATRIX 11/SOIL
REVIEWER (IF NOT ESD) ESAT
REVIEWER'S NAME Elizabeth Cox
COMPLETION DATE Aug. 17. 1994

SAMPLE N O . : SF-5801, SF-5804, SF-5805, SF-5806, SF-5816,
SF-5817, SF-5818, SF-5819, SF-5860, SF-5897, SF-5899

INORGANIC REGIONAL DATA ASSESSMENT
DATA ASSESSMENT SUMMARY

ICP AA Hg

1. HOLDING TIMES 0
• 2 . CALIBRATIONS 0

3. BLANKS 0
4. MATRIX SPIKE M
5. DUPLICATE ANALYSIS 0
6 . ICP QC 0
7. FAA QC
8. LCS 0
9 . SAMPLE VERIFICATION X

10. OTHER QC 0

0 0
0 0
0 0

_"_ _^-
0 0

-M-
_0_
X
0

_0_
0
0

11. OVERALL ASSESSMENT M M 0
0 = Data had no problems/or qualified due to minor problems.
M = Data qualified due to ma^or problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A= Not applicable

ACTION ITEMS:

AREAS OF CONCERN: Matrix spike recoveries were outside QC limits,
and FAA analytical spikes were outside QC limits.

NOTABLE PERFORMANCE: '



INORGANIC QA REVIEW
CONTINUATION PAGE

Case SA88450F-01 SDG 8F5801 Site MOLyCORP Lab SILVER

COMMENTS:

The SAS request required the laboratory to prepare and analyze
the samples by CLP SOW ILM02.1 and Method 200.7. The data review
was based on the requirement in these methods..
Eleven low concentration soil samples were analyzed for total
metals and molybdenum. The sampler specified sample SF-5801 as a
lab QC sample. Samples SF-5897 and SF-5899 were field
duplicates. The data package met the 15-day data package
turnaround requirement specified in the SAS request.
Three arsenic and eight thallium results were unusable due to
matrix spike recoveries below 30%. The data package is
technically provisional due to QC deficiencies including outlying
matrix spike recoveries and outlying FAA analytical spike
recoveries. This report documents only the QC requirements that
weren't met and those factors affecting the technical usability
of the results.

B̂ An Evidence Audit was conducted for the Complete Sample Delivery
Group File (CSF) and the Evidence Inventory Checklist is attached
to this report.
1. Holding Times

All holding time criteria were met.
2. Calibrations

All calibrations were acceptable.
3 . Blanks

Sample results were affected by arsenic, beryllium,
selenium, silver, and thallium in the calibration and/or
preparation blanks. Sample results above the contract
required detection limit (CRDL) that were affected by blank
contamination are listed below.

The silver results for samples SF-5804, SF-5805, SF-
5817, and SF-5897 are biased high. 'i,

ihlii.'

The silver results for samples SF-5816 and SF-5818
should be considered undetected.

The effects of blank contamination on sample results above
and below the CRDL are noted in the Data Summary Table.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case SAS8450F-01 SDG 8F5801 Site MOLYCORP Lab SILVER

4. pre-digestion Matrix Spike
The following results are qualified due to outlying matrix
spike recoveries. Although some arsenic and thallium
results were previously affected by blank contamination, it
is the reviewer's opinion that the effect of the extremely
low matrix spike recoveries outweighs the effect of blank
contamination. Physical or chemical interference in the
samples is possible.

The arsenic results for samples SF-5817, SF-5897, and
SF-5899, and the thallium results for samples SF-5804,
SF-5805, SF-5806, SF-5816, SF-5817, SF-5818, SF-5860,
and SF-5899 are unusable due to matrix spike recoveries
below 30%. False negatives for arsenic and thallium
are possible in these samples.
The remaining arsenic and thallium results are
estimated due to matrix spike recoveries below 30%.
The results reported in the Data Summary Table for
these samples are the lowest possible results and the
actual results may be higher than reported.
The antimony and selenium results are estimated due to
matrix spike recoveries below the QC limits.

5. Duplicate Analysis
The differences between all duplicate results wereacceptable.

6 . ICP Quality Control
All serial dilution differences were acceptable, and all
interference check sample criteria were net. <

7. Furnace Atomic Absorption Quality Control
FAA Analytical Spike
The following results are qualified due to outlying FAA
analytical spike recoveries. Physical or chemical
interference in the samples is possible. !

The arsenic results for samples SF-5818 and SF-5819 are
estimated.
The selenium result for sample SF-5805 is estimated.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case SAS8450F-01 SDG SF5801 Site MOLYCORP Lab SILVER

7. Furnace Atomic Absorption Quality Control, continued:
The thallium result for sample SF-5801 is estimated.

Arsenic results for samples SF-5817, SF-5897, and SF-5899,
and thallium results for samples SF-5806, SF-5817, and SF-
5899 were previously qualified as unusable due to matrix
spike recoveries and no further qualification was made.
Two other selenium results had FAA analytical spike
recoveries above QC limits. However, since no selenium was
reported in the samples, it is the reviewer's opinion that
these results are not affected by the outlying FAA
analytical spike recoveries.
Method of Standard Additions
All MSA results were acceptable.

8. Laboratory Control sample
All laboratory control sample results were acceptable.

9 . Sample Verification
The reviewer noted the following errors or omission. The
laboratory was contacted for resubmission.

The value for the molybdenum ICV in the raw data (page
172) is 1966 ^g/L. However, the value listed on Form
2A is 1980 /xg/L.
The molybdenum results for the ICSA and ICSAB were not
reported on Form 4 , although they were " X ' d " on the
Form 14 (page 5 8 ) .
The. lead CRDL reported on Form 10 is 5 /Ag/L. According
to ILM02.1, the lead CRDL is 3 ^g/L.

10. Other QC
Field Duplicates ;
The sampler identified samples'SF-5897 and SF-5899 as field

• duplicates. The differences between all field duplicate
results were acceptable.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 8A88450F--01 SDG SF5801 Site MOLYCORP Lab SILVER

11. overall Assessment
The data package is provisional for the following reasons.

Three arsenic and eight thallium results were unusable,
and the remaining arsenic and thallium results were
estimated due to matrix spike recoveries below 30%.
All antimony and selenium results were estimated due to
outlying matrix spike recoveries.
Five arsenic, one selenium, and four thallium results
were estimated due to outlying FAA analytical spike
recoveries.



Page 1 of 1
In Reference to Case

SAS M o . : 8450F-01
SDG N o . : SF5801
Laboratory: SILVER

In reference to data for the following sample numbers:
SF-5801. SF-5804. SF-5805. SF-5806. SF-5816. SF-5817. SF-5818.
SF-5819. SF-5860. SF-5897. SF-5899

Sunmary of Questions/Issues:
1. The value for the molybdenum ICV in the raw data (page 172)

is 1966 ^g/L. However, the value listed on Form 2A is 1980
^g/L. Please verify and, if necessary, correct and resubmit
the Form 2A.

2. The molybdenum results for the ICSA and ICSAB were not
reported on Form 4, although they were " X " d " on the Form 14

• (page 5 8 ) . Please resubmit the Form 4 listing the
molybdenum results for the ICSA and ICSAB-

3. The lead CRDL reported on Form 10 is 5 ;ig/L. According to
ILM02.1, the lead CRDL is 3 /ig/L. Please correct and
resubmit the Form 10 listing the lead CRDL as 3 /ig/L.



MEMORANDUM

To: M. Ritter
Subject: SAS 8450F-01 SDG SF5801

Laboratory Resubmissions
Copies: M. El Feky

ICF File
File

^p, ̂  cAî ^
From: W. E. Blanton

Date: August 17, 1994

Ref: WUD No. 6-4714
MEM1097
1-1460

Attached is a list of issues needing clarification and items
needing corrections and omissions for SAS case 8450F-01 SDG
SF5801. The EPA user is K. Hill, 6H-MA. The samples in this
case were analyzed by:

SVL Analytical, Inc.
One Government Gulch
Kellogg, ID 83837
Attention: Blake Johnson

These laboratory resubmissions are necessary to enable the
Environmental Protection Agency to maximize the usability of the
laboratory results in this data package. The laboratory
resubmissions should be submitted to:

Ms. Christy Macdowell
ManTech Environmental Technology, Inc.
c/o US EPA
10625 Fallstone Rd.
Houston, TX 77099

Ms. Macdowell will then distribute the laboratory resubmission tothe appropriate data reviewer who will prepare the resubmission
report for this case.



DATA QUALIFIES DE7ISITIOH8

The following definitions provide brief explanations of the ESAT-
Region 6 qualifiers assigned to results in the data review
process.

U Undetected

J Estimated value

R Unusable

F A possibility of a false negative exists.

M Questionable identification.

UC Undetected at the listed detection limit which was raised due
to apparent blank contamination.

UJ Estimated detection limit due to the outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

A Positive bias.

Negative bias.



34G
Case No : SAS8450F01
Laooratory S I L V E R

•
EPA TR #=>
LAB ID

A L U M I N U M

A N T I M O N Y

A R S E N I C

B A R I U M

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

I R O N

LEAD

MAGNESIUM

MANGANESE

MSJB.RY

NIO^L

POTASSIUM

S E L E N I U M

S I L V E R

SODIUM

TrIALLIUM

VANADIUM

Z I N C

MOLYBDENUM

% SOLIDS

^»
&^v'.

I ' '

FLAG
SF-5801

2220

6.2 UJ

21.2 Jv

106

0 12 J"

0.85 U

81.9

0.61 U

3.7

52.4

156000

134

192

17.7

0 11 U

2.9 U

23700

3 4 J

12.5

1200

2.9 Jv

16.2

23.9

35.6 '

91 6

FLAG
SF-5804

1910

5.8 UJ

2.6 Jv

45.2

0 25

0.8 U

195

0.57 U

0.84 U

26.3

13800

431

265

64 5

0 1 U

2.7 U

1620

0.14 UJ

3.2 J"

27.5

0.18 UR

1.3

86.5

9 3

97.7

-X- /

(^^u^Vf-

->\/ —
1

DATA SUMMARY
SOG. No.. SF5
MatDX: SOI

FLAG
SF-5805

2730

5 9 UJ

2.5 Jv

171

0.27

0.81 U

1350

4 6

2.4

45.4

16800

40.2

1800

155

0.1 U

5 5

2180

1.5 J

2.9 J"

40.5

0 19 UR

5.9

20.8

6 1

96.1

--/•"•

' ;-(»»US,
1

i ""T-

801
L

FLAG
SF-5806

5860

5 9 UJ

11 4 Jv

46 2

0 27

0.8 U

2280

17 5

3 5

41.6

27700

91

3610

473

0.1 U

12.7

2550

0.43 J

4

67

0.19 UR

12.7

53.3

24

97 2

--^

^4',
~-s
^ .(.t>^

(

Reviewer: A. C
Units: MG/K

FLAG
SF-5816

6190

6.3 UJ

1 6 Jv

27.5

0.59

0.86 U

8860

10 4

5.6

126

22700

61

4300

432

0.11 U

12.2

2540

0.35 J

2.4 UC

99.9

0.2 UR

14.9

66.3

10.8

90.4

<:'•':-7

.̂ <v
^^

•AMTU
>G

COMMENTS

.



347
Case No • SAS8450F01
Laboratory SILVER

EP;^T#=>
LAB ID

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

SW.L

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MOLYBDENUM

% SOLIDS

< -'<

1

T-fJ^ ' ;
-51—J. ! '

Y^-a^rA

FLAG
SF-5817

9130

6 UJ

0 7 UCR

41.2

0 89

0.82 U

8670

17

13 3

222

25400

40.8

4700

293

0.1 U

21.7

2550

0.15 UJ

3 J"

56.1

0 32 UCR

16.2

43.3

176

95.6

SOG No.

FLAG
SF-5818

5810

5 8 UJ

1 . 1 JV

4

1.3

3.9

15100

0.57 U

2.9

92.5

7830

275

1250

1080

0.1 U

3.7

1020

0.14 UJ

2.2 UC
M

43.aw

0.18 UR

3 4

569

207

99.1

^-,'0

lef'^"
^'rt-t;^

"'̂

DATA SUM

Matrix:

FLAG FLAG
SF-5819

18900

5.9

0.96

246

0.63

0.8

18400

81.7

9

140

46000

31.1

18700

362

0.1

26.9

12300

0 68

4.6

183

2.4

33.3

35.4

168

97.2

^ ̂ . ~-<

/
~ ->•,<••

<^
--' ''

MARY
. SF5801

SOIL

SF-5860

8210

UJ 6 4 UJ

Jv 1 1 . 5 Jv

248

0 42

U 0.87 U

8810

12.8

4.6

35.1

61500

138

7100

258

U 0.11 U

12.4

3300

UCJ 2 2 J

6

689

Jv 2 UR

18.6

55.9

16.6

89.4

--^-'Z.

^ , Hc^f^
' •̂  i '

^ , <-̂

Reviewer:
Units:

FLAG
SF-5897

10300

6 UJ

0.7 UCR

147

0 52

0 82 U

5590

47

2.4

31.4

40200

42.5

4140

200

0.1 U

12.6

6250

3 6 J

3.8 JA

908

2.1 Jv

43

31.4

7.5

95.5

T'-'1

£^
; ^c^

A. CANTU
MG/KG

COMMENTS
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Case No.: SAS8450F01
Laooratory SILVER

EpWr <^>
LAB'ID

A L U M I N U M

A N T I M O N Y

A R S E N I C

3ARIUM

3 E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

•^
POTASSIUM

S E L E N I U M

SILVER

SODIUM

T H A L L I U M

VANADIUM

Z I N C

MOLYBDENUM

X SOLIDS

'-c . -f

6^
^

FLAG
SF-5899

7770

6 UJ

0 63 UCR

131

0 44

0.82 U

7680

44.8

2.4

31.3

43500

45.9

3370

173

0.1 U

9 1

5630

3.7 J

4 1

1200

0 19 UR

37.7

27.5

9.6

95.6

DATA SUMMARY
SOG NO..
M a t r i x

FLAG FLA

SF5801
SOIL

G FLAG

Reviewer:
Units.

FLAG

'

A. CANTU
MG/KG

COMMENTS
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INORGANIC/ORGANIC COMPLETE SDG F I L E (CSF) INVENTORY CHECKLIST

Case No 22394 SOG No. SF5801 SOG Nos. To Follow SAS No. 8450F-01 Date Rec 07-13-94

EPhWiD: SILVER

Lab Location: Kellogg, ID

Region: 6 Audit No.: SAS8450F/SF5801

ReSubmitted CSF^ Yes No X

Box No(s): ONE

COMMENTS:

3 Page 66 of the data package was listed as a Form 14 on
the Form OC-2 but is actually a Form 7.

•

Over for additional comnents.

ORIGINALS

CUSTODY SEALS
1 Present on package?

2. Intact upon receipt?

FORM DC-2
3 NuTtienng scheme accurate?

4 Are enclosed documents listed?

5. Are listed documents enclosed?

FORM DC-1
6. Present?

7. Complete?

8. Accurate?

CHAIN-OF-CUSTODT
RECORO(s)

9 Signed?

10. Dated?

TRAFFIC REPOBT(s)
PACKING LIST(S)

1 1 . Signed?

12. Dated?

AIRBILLS/AIRBILL STICKER
13. Present?

14. Signed?

15 Dated?

SAMPLE TAGS
16 Does OC-1 list tags as being included?

17. Present?

OTHER DOCLMEMTS
18 Complete?

19. Legible?

20. Original? i
20a.If "NO", does the copy indicate

where original docunents are located?

YES

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

HO

X

X

M/A

Audited

Audited

Audited

Date

•

by; r h
by:

by:

Recvd by CE

Entered

Reviewed

^oJkmJK- Lov" -\
^

'

Signature

.AT:

by:

by:

Signature

—^—- David Spencer - Sc

)/

Printed Name/Title

TO BE COMPLETED BY CEAT

Date Entered:

.Printed Mane/Title

OC-2
1

icntist Associate Date 07-21-94

Date

Date

Date Reviewed:

J



Lab iRie:

COVER PAGE
he; SVL_ANALYTICAL_INC,

Lab Cudd: SILVER Case N o . :
SOW N o . : ILM02

EPA Sample No,
SF5801
SF5801D

"SF5801S"
"SF5804_
"SF5805_
"SF5806_
"SF5816_
"SF5817_
"SF5818_
"SF5819_
"SF5860_
"SF5897_
'SF5899

^Nur.C.-UiC ..n.-̂ .-.-.--. u.̂ .-. .-..KAGE

___ Coi.cr^c^. JILVER0135

223^4 SASi^o. . 450F SDG No. :SF5801

Lab Sample ID
_SF5801_____
_SF5801D____
_SF5801S____
_SF5804_____
_SFf305_____
_SF5806_____
_SF5816_____
_SF5817_____
_SF5818_____
_SF5819_____
_SF5860_____
_SF5897_____

SF5899

Were ICP interelement corrections applied ?
Were ICP background corrections applied ?

If yes - were raw data generated before
application of background corrections ?

•Yes/No YES

Yes/No YES

Yes/No NO

Comments:
SAS NO: 8450F-01

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of trie data contained
in this hardcopy data package and in t^ie computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.e, as vea

i^i/M.Signature: M E L B A B E N C I C H ^-C^——- Name:

JULY 9 9 4 Title: DOCUMENT CONTROL OFFICER

COVER PAGE IN ILM02.1
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U.S. EFrt -

EPA &AMPLE NO.
E.'^l^e- Kwk- •$'̂

E NO.
t^^fINORGANIC ANALYSES DAT/- SHEET

SF5897
ANALYTICAL_INC.
ER Case No.

/ater): SOIL_
-i ) : LOW_

95.5

Contrac-t--: SILVER0135
22394 SAS No.: 8450F SDG N o . : SF5801

Lab Sample ID: SF5897
Date Received: 06/29/94

SF5801
06
9/94

ncentration Units (ug/L or ing/kg dry weight): MG/KG

i
ICAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439^5-4
74 3 ?6-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
zinc
Molybdenu

Concentration

10300
6.0

0.70
147

0.52
0.82
5590
47.0

2.4
31.4

40200
42.5
4140

200
0.10
12.6
6250

3.6
3.8
908
2.1

43.0
31 .4

7.5

>

'

C

U
B

B
U

B

U

B
B

Q

*
N
WN

*

'

*
N
*

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

3ROWN
YELLOW

Clarity Before;
Clarity After:

Texture: MEDIUM
Artifacts:

MEDIUM

riON
JTI

FORM I - IN ILM02.1



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 9 7 . 2

Contract: SILVER0135
22394 SAS N o . : 8450F

EPA SAMPLE NO. '
•̂ L^e r̂" •S'l̂ t—cJ^- '$<»u-H~-

SF5819

SDG N o . : SF5801
Lab Sample ID: SF5819
Date Received: 06/29/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

1— '•'•"-- •"'"—I
Concentration

18900
5.9

0.96
246

0.63
0.80

18400
81.7

9.0
140

46000
31.1

18700
362

0.10
26.9

12300
0.68
4.6
183
2.4

83.3
35.4

168

C

U
B

B
U

B

U

B

B
B

Q

*
N
WN

*
S

*
SN
*

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:

BROWN
YELLOW

Clarity Before;
Clarity After:

Texture: MEDIUM
Artifacts:

Comments:
•PB_=_10X_DILUTION

TL = 10X DILUTION"

FORM I IN ILM02.1
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u.s. r. . CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :
Matrix (soil/water): SOIL_,
Level (low/med): LOW_
% Solids: 9 5 . 6

Contract: SILVER0135
22394 SAS N o . : 8450P

EPA SAMPLE NO. ,
ftl^i^ ~r>^ 5L^ g'J.

SF5817

SDG N o . : SF5801
Lab Sample ID: SF5817
Date Received: 06/29/94

Concentration Units (ug/L or ing/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

- 1
1
1
1

i

i i
1

Analyte

Aluminum
Antimony
Arsenic'
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

9130
6.0

0.70
41 .2
0.89
0.82
8670
17.0
13.3

222
25400

40.8
4700

293
0.10
2 1 . 7
2550
0 .15
3.0

56.1
0.32
16 .2
43 .3

176

C

U
B
B
B
U

U

U

B
B

Q

*
N
WN

i

*

*
WN
*

WN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
P

'

Color Before:
Color After:

YELLOW
YELLOW"

Clarity Before;
Clarity A f t e r .

Texture: MEDIUM
Artifacts:

Comments:
PB = 3X DILUTION

FORM I - I N ILM02.1
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U.S. EPA - ^.^

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO. /
^JTI-^S^^^ E .̂̂

Lab- Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22394
Matrix (soil/water): SOIL_
Level (low/mod): LOW_
% Solids: 9 9 . 1

Contract: SILVER0135
SAS N o . : 8450F

SF5818

SDG N o . : SF5801
Lab Sample ID: SF5818
Date Received: 06/29/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8'
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

1

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

5810
5.8
1.1
4.0
1.3
3.9

15100
0.57
2.9

92.5
7830

275
1250
1080
0.10

3.7
1020
0.14

2.2
43.8
0.18

3.4
569
207

C

U
B
B

U
B

U
B

U

B
U
B

Q

*
N
WN

*

*
N
*

N

M

P
P
F
P
P
P
P
P
P
P
P
P
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:
Comments:

GREY
COLORLESS

Clarity Before:
Clarity After:

Texture: MEDIUM
Artifacts:

FORM I - IN ILM02
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U . S . .D?A CLP

EPA SAMPLE NO.'
.//o .̂g^a t̂. <^rq-^- ^>c.<.INORGANIC ANALYSES DATA SHEET
SF5860

Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case N o . :

Contract: SILVER0135
22394 SAS N o . : 8450F SDG N o . : SF5801

Lab Sample ID: SF5860
Date Received: 06/29/94

Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 89.4

Concentration Units (ug/L or ing/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury •
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Molybdenu

Concentration

8210
6.4

11.5
248

0.42
0.87
8810
12.8
4.6

35.1
61500

138
7100

258
0.11
12.4
3300

2.2
6.0
689
2.0

18.6
55.9
16.6

C

U
B

B
U

B

U

B
U

Q
*
N
N

*

*
N
*

N

i
M

P
P
F
P
P
P
P
P
P
P
P
P
P
P
CV
P
P
F
P
P
F
P
P
P

Color Before:
Color After:

YELLOW
YELLOW"

Clarity Before:
Clarity After:

Texture: MEDIUM
Artifacts:

Comments:
»AS_=_10X_DILUTION
TL = 10X DILUTION"

FORM I IN ILM02.1



^£OST^
? A ^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

.1 S5E s "EG'ON 6
IV "̂1'*^ HOUSTON BRANCH

^t »w^ 10625 FALLSTONE RD
HOUSTON, TEXAS 77099

MEMORANDUM

Date: 12-22-1994
Subject: Contract Laboratory Program Data Review
From: ^'Melvin L. Ritter, ESAT RPO, 6E-HO '' " - ' /
To: K. Hill , 6H-MA

Site: MOLY CORP OOESTA MINE

Case#: 22894

SDGjjf: MFO-183

The EPA Region 6 Houston Branch ESAT data validation team has
completed a review of the submitted Contract Laboratory Program
( CLP ) data package for the referenced site. The samples analyzed
and reviewed are detailed in the attached Regional data review and
assessment report for this case.
The data package was found to be:
( ) Acceptable: No ma^or problems with data package.
( X ) Provisional: Use of data requires caution.

Data is acceptable for Regional use. Problems are noted in
the review report.

( ) Unacceptable: Some or all of data should not be used.
Problems are noted in the review report.

Questions regarding the data review report can be addressed to me.
Attachments

cc: R. Flores, Region 6 CLP/TPO
M. El-feky, Region 6 Data Coordinator
Regional CLP/TPO (if lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )



LAB CODE: SILVER CASE NO.: 2289<» SOG NO.: HFQ183

RT III. PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE

ENTER AN 'V IN THE BLOCK TO THE RIGHT OF THE "Y- FOR THE FRACTION RECOMMENDED FOR REJECTION
ENTER A "D" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTIOM RECOMMENDED FOR REDUCED VALUE.
ALL SAMPLES THAT ARE NOT MARKED WITH AN "X" OR A "D" ARE ACCEPTED

I FRACTIONS ANALYZED
SAMPLE I METALS I CYANIDE

LCSW I Y I | I

MFQ183 I Y I I I

MFQ192 I Y I I |

MFQ193 I Y I I I

MFQ194 I Y I I I

MFQ195 I Y 1 I |

MF0196 I Y I I |

MF0197 I Y 1 1 I

MFQ197D I Y I I I

MFQ197S I Y I I |

MFQ198 I Y I I I

MFQ199 I Y I I I

MP0243 I Y I I I

MFQZ<»<» I Y I I I

MFQ245 I Y I I I
I

MFQ246 I Y I I I
--

MFQ272 I Y I I 1

MFQ392 I Y I 1 , 1

MF0393 I Y I I I

MFQ394 I Y I I I

MFQ395 I Y I I I ,

MFQ396 I Y I I I

MFQ397 I Y I I I



ESAT REGION VI
c/0 U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

DATE: December 20, 1994

TO: Meivm.Rltter, ESAT RPO, Region VI
^6L^A

FROM: Bill Blanton, ESAT ETM, Region VI

SUBJECT: CLP Data Review

REF: WUD # 6-5198

Attached is the data review summary for Case ^22894
SDG #MF0183.
Site Molycorp

COMMENTS:

—— A . CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

The laboratory was contractually compliant as noted by CCS
and the hardcopy data review.

B. TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:

A total of 460 results were reviewed for this data package.
Six percent of the results reviewed were qualified due to
technical problems. The data package is technically
provisional due to the following significant problems.

Analytical spike recoveries for some arsenic, lead, and
selenium were outside QC limits.

The ICSA indicates over-correction for cadmium by the
interelement correction factors.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON» TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. 22894 SITE Molvcorp
LABORATORY Silver NO. OF SAMPLES/
CONTRACT # 68-D2-0042 MATRIX 20/Water
SDG # MF0183 REVIEWER (IF NOT ESD) ESAT
SOW# ILM02.1 REVIEWER'S NAME Sonva Meekins
ACCT # 5TFAJN34 SF # TFAUZ2 COMPLETION DATE December 20. 1994
SAMPLE N O . : MFQ-183 MFQ-195 MFQ-199 MFQ-246 MFQ-394

MFQ-192 MFQ-196 MFQ-243 MFQ-272 MFQ-395
MFQ-193 MFQ-197 MFQ-244 MFQ-392 MFQ-396
MFQ-194 MFQ-198 MFQ-245 MFQ-393 MFQ-397

DATA ASSESSMENT SUMMARY

ICP AA Hg

1. HOLDING TIMES 0
2. CALIBRATIONS 0
3 . BLANKS 0
4. MATRIX SPIKES 0
5. DUPLICATE ANALYSIS 0
6 . ICP QC M
7. FAA QC
8. LCS 0
9 . SAMPLE VERIFICATION 0

10. OTHER QC 0

0 0
0 0
0 0
0 0
0 0

M 0
0 0
0 0
0 0

11. OVERALL ASSESSMENT M M 0

0 = Data'had no problems.
M = Data qualified due to ma^or or minor problems.
Z = Data unacceptable.
N/A= Not applicable

ACTION ITEMS:
AREAS OF CONCERN: ' FAA analytical spike recoveries for;lead were
above the upper QC limit and below the lower QC limit for arsenic
and selenium. Interelement correction factors'(lEC's)iappear to
be incorrect for cadmium.

NOTABLE PERFORMANCE: The data package was received two days
early.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22894 SDG MF0183 site Molvcorp Lab Silver
COMMENTS:

Twenty water samples were analyzed at low concentration for total
metals. The sampler specified sample MFQ-197 as a laboratory QC.
The laboratory met the contractual 35-day turnaround time
requirement. More than half of the target analytes were present
at levels above the CRDL's in all samples. Reported
concentrations were significant for half of the analytes in
sample MFQ-183. Dilution of sample MFQ-183 was necessary to
analyze the iron and magnesium. Other samples also contained
high concentrations of manganese and zinc.
This data package is technically provisional due to a problem
with a few FAA analytical spike recoveries and lEC's. The
technical usability of all reported sample results is
appropriately indicated by ESAT's final data qualifiers in the
attached Data Summary Sheet.
An Evidence Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is

IB attached to this report.

1. Holding Times: Acceptable. All holding time and sample
preservation criteria were met.

2. Calibrations: Acceptable. All calibrations were acceptable.
Analyses of CRDL standards indicated that the instrument
performance near the CRDL's was acceptable.

3. Blanks: Acceptable. Preparation and calibration blanks met
contractual requirements. Aluminum, antimony, beryllium,
calcium, copper, iron, and magnesium were present in the
calibration and/or preparation blanks. Only aluminum, copper,
and iron concentrations in the preparation blank affected
sample results below the CRDL, and these effects are noted on
the Data Summary Sheet.

4. Pre-digestion Matrix Spike Recovery: Acceptable. All matrix
spike recoveries were acceptable. The lead matrix spike
recovery was marginally above the upper QC limit, but no
results were qualified.

5. Duplicate Analysis: Acceptable. The differences between all
/^ laboratory duplicate results were within QC limits.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22894 SDG MF0183 Site Molvcorp Lab Silver
6 . ICP Quality Control:

Serial Dilution: Acceptable. All serial dilution differences
met QC criteria.
Interference Check Sample: Provisional. All ICS results are
acceptable. However, negative cadmium readings for the
initial and final ICSA and some sample results indicate an
over-correction by the lEC's. All cadmium results are
estimated because a low bias is possible for these results.
The aluminum, iron, and magnesium concentrations in sample
MFQ-183 and the calcium concentration in sample MFQ-244 were
high enough to cause interference. After further
consideration, the reviewer determined that samples MFQ-183
and MFQ-244 were not affected.

7. Furnace Atomic Absorption Quality Control:
FAA Analytical Spike Recovery: Provisional.
The arsenic result for sample MFQ-246 is estimated because
the FAA analytical spike recovery was below the lower QC
limit.
The lead results for samples MFQ-244 and MFQ-246 are
estimated due to FAA analytical spike recoveries were above
the upper -QC limit. Although the lead analytical spike
recoveries were high for samples MFQ-193, MFQ-194, MFQ-195,
MFQ-198, MFQ-392, MFQ-393, MFQ-396, and MFQ-397, the
reviewer did not qualify these lead results because they
were undetected. The remaining lead results were not
qualified because their FAA analytical spike recoveries were
only marginally above the upper QC limit.
The selenium results for sample MFQ-244, MFQ-245, and MFQ-
246 are estimated because the FAA analytical spike
recoveries were below the lower QC limit.
All thallium FAA analytical spike recoveries were
acceptable. Although analytical spike recoveries for
samples MFQ-245 and MFQ-272 were high, the results were not
qualified because they were undetected.

Method of Standard Addition: Acceptable. Lead results for
samples MFQ-183 and MFQ-245 were determined by MSA. All MSA
results met QC criteria.

8. Laboratory Control Sample: Acceptable. The LCS results were



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22894 SDG MF0183 Site Molycorp Lab Silver
9 . Sample Verification: The data reviewer confirmed reporting

errors found by CCS. A few reporting errors were noted by
hardcopy review that were'not detected by CCS. (See attached
Fax Record Log).

10. Other QC: Not applicable.
11. Overall Assessment: The data package is technically

provisional, and the following problems were noted:
A few analytical spike recoveries for arsenic, lead, and
selenium were outside QC limits for some samples.
All cadmium results were estimated because of incorrect
lEC's.
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ESA
Tech Environmental Technology

FSAT Region 6
c/o US EPA 10625 Fallstone Rd, Houston, TX 77099 TEL:(713) 983-2125

FACSIMILE COVER SHEET

Please deliver the following pages to:
Name Blake Johnson
Firm SVL Analytical Inc.___
City Kelloaa State ID
Telephone 208-784-1258 Ext. _______
Fax Telephone No. 208-783-0981 Ext. _

Sender:

Uhne Sonya Meekins ESAT

Date December 20 , 1994 Time

Total Number of pages including this Cover Sheet 2
If you do not receive all the pages or if any pages are unclear,
please call: (713) 983-2122
MESSAGES:

Fax Model No. Panafax UF-620 Fax No. (713) 983-2248



In Reference to
Case 22894 SDG MF0183
Page 2 of 2 pages

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

FAX Record Log

Date of FAX: December 20, 1994
Laboratory Name: SVL Analytical Inc.
Lab Contact: Blake Johnson
Region: 6

Regional Contact: Sonva Meekins (ESAT)
FAX Initiated by: Region
In reference to data for the following sample numbers:
MFQ-183 MFQ-195 MFQ-199 MFQ-246 MFQ-394
MFQ-192 MFQ-196 MFQ-243 MFQ-272 MFQ-395
MFQ-193 MFQ-197 MFQ-244 MFQ-392 MFQ-396
MFQ-194 MFQ-198 MFQ-245 MFQ-393 MFQ-397

Summary of Questions/Issues:
A. The lead analytical spike recoveries for samples MFQ-193,

MFQ-198, MFQ-392, MFQ-393, MFQ-394, MFQ-396 and MFQ-397 were
calculated incorrectly. According to the SOW ( E - 2 7 , b ) , to
calculate spike recoveries, anything less than the IDL should
not be subtracted from the spiked result. Please correct
Form 14 ( p . 66-67) and resubmit.

B. Please explain why the cadmium ICSA's are negative and what
action will be taken to correct this problem. Please
explain.

The EPA expects the laboratory to look into items and submit data
within fourteen days to Christy Macdowell, U.S. EPA, 10625
Fallstone Road, Houston TX 77099.

A/^ ^Wfcw o-ia^y
signacure Date

Distribution: (1) Lab Copy, (2) Region Copy, (3) SMO Copy



DATA QUALITIES DEPIBITIOH8

The following definitions provide brief explanations of the ESAT-
Region 6 qualifiers assigned to results in the data review
process.

n Undetected

J Estimated value

R Unusable

F A possibility of a false negative exists.

M Questionable identification.

UC Undetected at the listed detection limit which was raised due
to apparent blank contamination.

UJ Ss-siaated detection limit due to the outlying quality control
parameters such as matrix spijce, serial dilution, FAA spike
recovery, etc.

Î A positive bias.

Nec-ative bias.



3Y2DATA SUMMARY
SOG. No.: MFQ183Case N o . : 22894

Laboratory; SILVER
Reviewer: S. MEEKINS
Units: ug/LMatrix: WATER

FLAG________FLAG________FLAG COMMENTSFLAG FLAG
EPA^ff #=>

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

ME&CURY

11
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MFQ-183

770000

25.6 U

1 1 4

108

93

84.8 Jv

295000

161

3810

4220

322000

37.3

1060000

55000

0.2 U

7880

10300

33 4 J

26

177000

9 U

124

8860

MFQ-192

2590

25 6 U

1.2 U

36.9

0 7

,3.9 UJv

47000

3.7 U '

7.4

29 8

407

1 3

11000

851

0 2 U

16.7 U

971

1 U

3.6 U

5490

0.9 U

3.7 U

205

MFQ-193

2050

25.6 U

1 2 U

36.7

0 55

3.9 UJv

46600

3 7 U

7.9

26.1

355

0.9 U

10600

603

0 2 U

23

1130

1 U

3 6 U

5550

0.9 U

3.7 U

149

MFQ-194

2050

25 6 U

1.2 U

36.5

0 45

3 9 UJv

46900

3 7 U

4 6 U

24.3

386

0 9 U

10700

607

0.2 U

16.7 U

668

1 U

3 6 U

5660

0.9 U

3.7 U

153

MFC-195

1690

25.6 U

1 2 U

36.1

0.54

3.9 UJv

46100

3.7 U

4.6 U

20.5

279

0.9 U

10500

553

0.2 U

18.7

1090

1 U

3.6 U

5610

0.9 U

3.7 U

136



Case No.: 22896
Laboratory: SILVER

EPA^Pi»=>

A L U M I N U M

A N T I M O N Y

A R S E N I C

B A R I U M

B E R Y L L I U M

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

-W
POTASSIUM

SELENIUM

SILVER

SODIUM

T H A L L I U M

VANADIUM

Z I N C

FLAG
MFC-196

1540

25.6 U

1 2 U

36 7

0 45

3 9 UJv

46000

3 7 U

4 6 U

21 8

269

1

10500

531

0 2 U

16.7 U

873

1 U

3.6 U

5620

0.9 U

3.7 U

132

FLAG
MFQ-197

1270

25.6 U

1 2 U

37.1

' 0 59

3.9 UJv

44600

3.7 U

6.8

16.2

265

1.1

10100

495

0 2 U

16.7 U

1320

1 UJ

3 6 U

5250

0.9 U

3.7 U

123

DATA SUMMARY
SOG. No.: MF
Matr ix: UA

FLAG
MFQ-198

856

25.6 U

1 2 U

37 4

0.45

3.9 UJv

36600

3.7 U

4 6 U

10 UC

263

0.9 U

7670

208

0 2 U

16.7 U

983

1 U

3 6 U

4830

0.9 U

3 7 U

56.5

0183
TER

FLAG
MFO-199

49.7 UC

25.6 U

1 2 U

41 8

0.3 U

3.9 UJv

23000

3.7 U

4.6 U

2.8 U

49.7 UC

0.9 U

2290

1 7 U

0.2 U

16 7 U

810

1 U

3.6 U

2100

0.9 U

3.7 U

3.3

Reviewer: S.
Units: ug/

FLAG
MFQ-243

1080

25.6 U

1.2 U

36 3

0 35

3.9 UJv

39800

3.7 U

4.6 U

15.6

320

0.93

9070

267

0.2 U

16.7 U

1210

1 U

3.6 U

5530

0.9 U

3.7 U

75.3

3— 0
1 <J

NEEKINS
L

COMMENTS



3
Case No..
Laboratory:

EpMT«=>

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NR^^K L

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

22S94
SILVER

MFC-244

3790

25 6

2.1

47.8

2.7

3.9

501000

3.7

65 6

23

426

1.5

91100

26200

0.2

188

6130

1

5.5

114000

0.9

3.7

1090

FLAG

U

UJv

U

J

U

UJ

U

U

FLAG
MFQ-245

9370

25.6 U

1.2 U

37.2

6.2

16.3 Jv

321000

3 7 U

60

158

1190

65.4

79600

7480

0.2 U

164

3030

1 UJ

3.6 U

28100

0.9 U

3.7 U

1170

DATA SIM
SOG. No.
Matrix:

MFQ-246

47900

25.6

1.3

15

1 1 . 5

28.7

225000

3.7

233

823

44 2

12

108000

24800

0 2

494

2690

2

3.6

28200

0.9

3.7

4330

MABY
: MF0183

UATER

FLAG
MFQ-272

1070

U

J

Jv

U

UC

J

U

J

U

U

U

FLAG

25.6 U

1 2 U

41 1

0 34

3.9 UJv

36900

3 7 U

4.6 U

14.3 UC

394

1 . 1

8220

208

0.2 U

16 7 U

1030

1 U

3.6 U

5430

0.9 U

3.7 U

60.9

Reviewer:
Units:

FLAG
MFQ-392

612

25.6 U

1.2 U

40.5

0.35

3.9 UJv

34200

3.7 U

4.6 U

1 1 . 2 UC

376

0.9 U

7240

138

0.2 U

16.7 U

1140

1 U

3.6 U

5120

0.9 U

3.7 U

48.7

S. MEEK IMS
ug/L

COMMENTS



3.
C
L bo ry

EpJ^Ptf-

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

C ROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

ERCURY

••
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

AD UM

ZINC

22894
SILVER

FLAG
MFQ 393

347

25 6 U

1 2 U

40 9

0 35

3 9 UJ

33300

3 7 U

4 6 U

13 1 UC

294

0 9 U

7090

109

0 2 U

16 7 U

1200

1 U

3 6 U

5260

0 9 U

3 7

32 1

DATX
SOG
M

FLAG
MFQ 394

51 5 UC

25 6 U

1 2 U

33 6

0 3

3 9 UJ

38800

3 7 U

4 6 U

4 4 UC

29 UC

0 9 U

8760

250

0 2 U

16 7 U

1220

1 U

3 6 U

5750

0 9 U

3 7

62

MFQ 395

25 6

36 7

0 3

3 9

36900

3 7

4 6

3 7

19 3

1 9

0 2

16 7

3 6

0 9

3 7

29 9

( SUM
N

1 1 5

1 2

8140

195

1320

1

5640

HARY
MFQ183
WATER

FLAG
FQ 396

UC

U

U

U

UJ

U

U

UC

UC

U

U

U

U

U

28 8

FLAG

48 4 UC

25 6 U

1 2 U

40 2

0 3

3 9 UJ

34300

3 7 U

4 6 U

3 7 UC

12 7 UC

0 9 U

7260

130

0 2 U

16 7 U

775

1 U

3 6 U

5270

0 9 U

3 7 U

Rev ewe
U t

MFQ 397

1 1 5

25 6

1 2

44 2

0 3

3 9

33400

3 7

4 6

6 8

29 5

0 9

7050

106

0 2

16 7

868

1

3 6

5400

0 9

3 7

22 1

FLAG

UC

U

U

U

UJ

U

U

UC

UC

U

U

U

U

U

U

S MEEKINS
9/L

COMMENTS
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INORGANIC/ORGANIC COHPtETE SOG FILE (CSF) INVENTORY CHECKLIST

SOG NO. MFQ183 SOG N03. To Follow Date Rec 12/13/94 SAS No.

Audited by:
Audited by:
Audited by:

Sonya Heekins/ESAT Data Reviewer , Date
Date
Date

12-14-94

EPA Lab ID: SILVER

Lab Location: KELLOGG, 10

Region- 5 Audit No.: 22894/MFQ183

ReSulin«tte<l CSti Yes No X

Box No(s): CNE

COMMENTS:

" •-.

•

/

Over for additional coonents.

ORIGINALS

CUSTODY SEALS
1 Present on package?

2 Intact upon receipt?

FORM OC-2
3. Mmtoenrq scheme accurate?\
4 Are enclosed documents listed?

5 Are listed docunents enclosed?

FORM DC-1
6. Present?

7 Complete?

8 Accurate?

CHA1N-OF-CUSTODT
REOXOKs)

9 Signed?

10. Dated?

TRAFFIC REPORT(s)
PACKING LIST(S)

1 1 . Signed?

12. Dated?

AIRBILLS/AIRBILL STICKER
13. Present?

14 Signed?

15 Dated?

SAMPLE TAGS
16. Does DC-1 list tags as being included?

17. Present?
OTHER DOOfOITS

18. Complete?

19. Legible?

20. Original?

ZOa.If "NO", does the copy indicate
where original documents are located?

TES

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

NO

X

N/A

Signature Printed Name/Title

TO BE COMPLETED BY CEAT

Daî ecvd by CEAT: Date Entered: Date Reviewed:

^y Entered by:

Reviewed by:

Signature Printed Name/Title f !;P
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U . S . EPA - CLP
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Contract: 68-D20042_Lab Wne : SVL_ANALYTICAL_INC. _
Lab Code: SILVER Case N o . : 22894 SAS N o . :
SOW N o . : ILM02.1

SDG No.:MFQ183

EPA Sample No.
_MFQ183_____
_MFQ192______
_MFQ193______
_MFQ194______
_MFQ195______
_MFQ196______
_MFQ197______
_MFQ197D
_MFQ197S'
_MFQ198_
_MFQ199_
_MFQ243
_MFQ244'
_MFQ245"
_MFQ246'
_MFQ272"
_MFQ392"
_MFQ393"
_MFQ394'

MFQ395'

Lab Sample ID
_MFQ183
_MFQ192'
_MFQ193'
_MFQ194'
_MFQ195'
_MFQ196'
_MFQ197'
_MFQ197D
_MFQ197S'
_MFQ198 '
_MFQ199
_MFQ243'
_MFQ244'
_MFQ245'
_MFQ246'
_MFQ272'
_MFQ392'
_MFQ393'
_MFQ394'
MFQ395'

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments:

Yes/No
Yes/No
Yes/No

YES

YES

NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.
Signature: MELBABENCICH Name:^LCi_

Dat(
<

DECEMBER 09, -1994 Title: DOCUMENT CONTROL OFFICER

COVER PAGE IN
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894 SAS N o . : _____
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: 0.0

_____ SDG N o . : MFQ183
Lab Sample ID: MFQ183
Date Received: 11/10/94

3Lu

3
EPA SAMPLE NO.

MFQ183

Concentration Units (ug /L or ing/kg dry weight); UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

770000
25.6

114
108

93.0
84.8

295000
161

3810
4220

322000
37.3

1060000
55000

0.20
7880

10300
33.4
26.0

177000
9.0
124

8860

C

U

B

U

U

Q

SN

EM

'

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: YELLOW__
Comments:

Clarity Before: CLEAR_
Clarity After: CLEAR

Texture:
Artifacts:

FORM I - IN ILM02.1
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894 SAS N o . : ____
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: 0.0

_____ SDG N o . : MFQ183
Lab Sample ID: MFQ192
Date Received: 11/10/94

EPA SAMPLE NO.

MFQ192

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

2590
25.6

1.2
36.9
0.70

3.9
47000

3.7
7.4

29.8
407
1 . 3

11000
851

0.20
16 .7

971
1 .0
3.6

5490
0.90

3.7
205

C

U
U
B
B
U

U
B

B

U
U
B
U
U

U
U

Q

WN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS
Comments:

Clarity Before: CLEAR_
Clarity After: CLEAR_

Texture:
Artifacts;

FORM I IN ILM02.1



U.S . EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ193
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

> ' \ , '
SDG No. : MFQ183

Contract: 68-D20042
SAS N o . :

Lab Sample ID: MFQ193
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

COLORLESS

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Clant

Concentration

2050
25.6

1.2
36.7
0.55

3.9
46600

3.7
7.9

26.1
355

0.90
10600

603
0.20
23 .0
1 1 3 0

1 .0
3.6

5550
0 .90

3.7
149

i '

i ! ":y Bef.ore. CLEI

C

u
u
B
B
U

U
B

U

U
B
B
U
U

U
U

f

\RI-

Q

WN

/

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Ten

Clarity After Artifacts CLEAR
Color Before;
Color After:
Comments:

Texture:

FORM I I N I L M 0 2 . 1



U.S. EPA - CLP

q, ->Ouu

Iff
EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET
MFQ194

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG No. : MFQ183 t :

Contract: 68-D20042,
SAS N o . :

Lab Sample ID: MFQ194
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

2050
25.6
1.2

36.5
0.45

3.9
46900

3.7
4.6

24 .3
386

0.90
10700

607
0.20
16.7

668
1.0
3.6

5660
0.90

3.7
153

' '' *
'

C

U
U
B
B
U

U
U
B

U

U
U
B
U
U

1
U
U

1

'

Q

WN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P .
F
P
P •
NR

Color Before: COLORLESS
Color After: COLORLESS
Comments:

Clarity Before: CLEAR_
Clarity After: CLEAR

Texture:
Artifacts:

FORM I IN ILM02.1



U . S . EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ195
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG No. : MFQ183

Contract: 68-D20042_

SAS No.: _____

Lab Sample ID: MFQ195
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

1690
25.6

1.2
36.1
0.54
3.9

46100
3.7
4.6

20.5
279

0.90
10500

553
0.20
18.7
1090
1.0
3.6

5610
0.90

' i ' ; 3.7
! .( 136
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET
MFQ196

Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894 SAS N o . : SDG^No.: MFQ183
Matrix (soil/water): WATER Lab Sample ID: MFQ196

Date Received: 11/10/94Level (low/med): LOW_
% Solids: _0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

1540
25.6

1 .2
36.7
0.45

3.9
46000

3.7
4 .6

2 1 . 8
269
1 .0

10500
531

0.20
16 .7

873
1 .0
3.6

5620
0.90

3.7
132
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U . S . EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

MFQ197
Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042

Lab Code: SILVER Case N o . : 22894_ SAS N o . : _____

Matrix (soil/water): WATER

c ,»
<_ t_

SDG No.: MFQ183

Lab Sample ID: MFQ197

Date Received: 11/10/94Level (low/mod): LOW_

% Solids: _0.0

Concentration Units (ug/L or ing/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

1270
25.6

1 .2
37.1
0.59

3.9
44600

3.7
6.8

1 6 . 2
265
1 . 1

1 0 1 0 0
495

0.20
1 6 . 7
1320

1 .0
3.6

5250
0.90

3.7
1 2 3

C

U
U
B
B
U

U
B
B

B

U
U
B
U
U

U
U

Q

WN

W

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

3LC
^

EPA SAMPLE NO.

Color Before;

Color After:

Comments:

COLORLESS Clarity Before CLEAR_

COLORLESS Clarity After- CLEAR

Texture:

Artifacts;

FORM I L M 0 2 . 1



U.S . EPA - CLP
387

'10
EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET
MFQ198

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids; 0.0

"2-\̂  c •.
SDG No. : MFQ183

Contract: 68-D20042,
SAS N o . :

Lab Sample ID: MFQ198
Date Received: 11/10/94

Concentration Units (ug/L or ing/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

856
25.6
1.2

37.4
0.45

3.9
36600

3.7
4 .6

10
263

0.90
7670

208
0.20
16.7
983
1.0
3.6

4830
0.90
3.7

56.5
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U.S. EPA - CLP
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EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ199
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

-'^ ..., .. - .- --
SDG No. : MFQ183

Contract: 68-D20042
SAS N o . :

Lab Sample ID: MFQ199
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

49 .7
25.6

1.2
41.8
0.30

3.9
23000

3.7
4 .6
2.8

49 .7
0.90
2290

1.7
0 .20
16.7

810
1.0
3.6

2100
0.90

3.7
3.3
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U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code; SILVER Case N o . : 22894 SAS N o . : ___
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

ziz - - r-
_____ SDG No.: MFQ183

Lab Sample ID: MFQ243

Date Received: 1 1 / 1 0 / 9 4

MFQ243

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7-140-28-0
7440-62-2
7440-66-6

•
i i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium •
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

1080
25.6

1.2
36.3
0.35

3.9
39800

3.7
4 .6

1 5 . 6
320

0.93
9070

267
0.20
1 6 . 7
1 2 1 0

1 . 0
3.6
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3.7
75.3
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U.S. EPA - CLP
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EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ244
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

— -?
SDG No.: MFQ183

Contract: 68-D20042
SAS N o . ;

Lab Sample ID: MFQ244
Date Received: 11/10/94

Concentration Units (ug/L or nig/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3790
25.6

2.1
47.8

2.7
3 .9

501000
3.7

65.6
23.0

426
1 .5

9 1 1 0 0
26200

0.20
188

6130
1 . 0
5.5
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U.S. EPA - CLP
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EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ245
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

- &•
Contract: 68-D20042

SAS N o . : SDG N o . : MFQ183
Lab Sample ID: MFQ245
Date Received: 11/10/94

Concentration Units (ug/L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

9370
25.6

1.2
37.2

6.2
16.3

321000
3.7

60.0
158

1190
65.4

79600
7480
0 . 2 0
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3030

1.0
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3.7
1170
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U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ246
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Contract: 68-D20042_
SAS N o . : _____ SDG N o . : MFQ183

Lab Sample ID: MFQ246
Date Received: 11/10/94

Concentration Units (ug/L or nig/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Cyanide , ,

Concentration

47900
25.6

1.3
15.0
11 .5
28.7

225000
3.7
233
823

44 .2
12 .0

108000
24800

0.20
494

2690
2.0
3.6

28200
0.90

3.7
4330
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U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ272
Lab Name: SVL_ANALYTICAL_INC._____

Lab Code: SILVER Case N o . : 22894

Matrix (soil/water): WATER

Level (low/med): LOW_

% Solids: 0.0

£6. ^si > / ' r -
SDG No.: MFQ183

Contract: 68-D20042

SAS No. : __

Lab Sample ID: MFQ272

Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

1070
25.6

1 .2
4 1 . 1
0.34

3.9
36900

3.7
4.6

1 4 . 3
394
1 .1

8220
208

0.20
16.7
1030

1 .0
3.6

5430
0.90'

3.7
60.9
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U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ392
Lab Name: SVL_ANALYTICAL_INC._____

Lab Code: SILVER Case N o . : 22894
l

Matrix (soil/water): WATER

Level (low/med): LOW_

% Solids: 0.0

k: 1C c. ^
SDG No.: MFQ183

Contract: 68-D20042

SAS N o . ;

Lab Sample ID: MFQ392

Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

612
25.6

1.2
40.5
0.35

3.9
34200

3.7
4 .6

1 1 . 2
376

0.90
7240

138
0.20
1 6 . 7
1 1 4 0

1 . 0
3.6

5120
0.90

3.7
4 8 . 7
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U . S . EPA - CLP
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EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

MFQ393
Lab Name: SVL_ANALYTICAL_INC.____

Lab Code: SILVER Case N o . : 22894

Matrix (soil/water): WATER

Level (low/med): LOW_

% Solids: 0.0

Contract: 68-D20042
1'̂ .fL. t«.uv -• • • •-'• r i" /

SDG No. : MFQ183 •i-SAS No.:

Lab Sample ID: MFQ393 'f

Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight:): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

347
25.6

1.2
40.9
0.35

3.9
33300

3.7
4.6

13.1
294

0.90
7090

109
0.20
16 .7
1200

1.0
3.6

5260
0.90

3.7
32.1
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39C
U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ394
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code; SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: 0.0

Contract: 68-D20042
£-£. ^

SDG No.: MFQ183SAS No. :

Lab Sample ID: -MFQ394

Date Received: 1 1 / 1 0 / 9 4

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

. i
I 1 !

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium >
Thallium i
Vanadium
Zinc
Cyanide

Concentration

51.5
25.6

1 .2
33.6
0.30

3.9
38800

3.7
4.6
4 .4

29.0
0.90
8760

250
0.20
16 .7
1220

1 .0
3.6

5750
0.90

3.7
62.0
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U.S. EPA - CLP 39

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ395
Lab Name: SVL ANALYTICAL INC.
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

<^< r s-.i rT ,—
SDG No.: MFQ183

Contract: 68-D20042
SAS N o . :

Lab Sample ID: MFQ395
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight); UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Maraanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

115
25.6

1.2
36.7
0.30

3.9
36900

3.7
4.6
3.7

19.3
1 . 9

8 1 4 0
195

0.20
16.7
1320

1.0
3.6

5640
0.90
3.7

29.9
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398
U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ396
Lab Name: SVL_ANALYTICAL_INC.____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

^(L ̂  ^
SDG No.: MFQ183

Contract: 68-D20042,

SAS No.: _____

Lab Sample ID: MFQ396
Date Received: 11/10/94

Concentration Units (ug/L or ing/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

\

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

48.4
25.6

1.2
40.2
0.30

3.9
34300

3.7
4.6
3.7

12 .7
0.90
7260

130
0.20
16 .7

775
1 .0
3.6

5270
0.90

3.7
28.8
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3
U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

MFQ397
Lab Name: SVL_ANALYTICAL_INC.____ Contract: 6 8 -D2 004 2

K.i<L ^\S ^t. '^^ - i <-
SDG No.: MFQ183Lab Code: SILVER Case No.: 22894_ SAS No.: _____

Matrix (soil/water): WATER Lab Sample ID: MFQ397

Level (low/med): LOW_ Date Received: 1 1 / 1 0 / 9 4 .^r\\

% Solids: _0.0

Concentration Units (ug/L or ing/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

115
25.6

1.2
44.2
0.30

3.9
33400

3.7
4.6
6.8

29.5
0.90
7050

106
0.20
16 .7

868
1.0
3.6

5400
0.90

3.7
22.1
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^tosT^•y _ ^•9
? fB \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
8 ^W7 ^ REGION 6
>V^"1"^ HOUSTON BRANCH
^i PBO^ 10625 FALLSTONE RD

HOUSTON, TEXAS 77099

MEMORANDUM

40u

Date: 12-27-1994

Subject: Contract Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill , 6H-MA

Site: MOLYCORP

Case^: 22894
SDGff: MFO-248

The EPA Region 6 Houston Branch ESAT data validation team has
completed a review of the submitted Contract Laboratory Program
( CLP ) data package for the referenced site. The samples analyzed
and reviewed are detailed in the attached Regional data review and
assessment report for this case.
The data package was found to be:
( ) Acceptable: No ma^or problems with data package.
( X ) Provisional: Use of data requires caution.

Data is acceptable for Regional use. Problems are noted in
the review report.

( ) Unacceptable: Some or all of data should not be used.
Problems'are noted in the review report.

ii
Questions regarding the data' review report can be addressed to me.

' ! 'Attachments

cc: R. Flores, Region 6 CLP/TPO
M. El-feky, Region 6 Data Coordinator
Regional CLP/TPO (if lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )



USEPA REGION: VI A , , "

INORGANIC REGIONAL ACCEPTANCE/REJECTION/REDUCED VALUE RECOMMENDATION FORM
»«»ir)i««««»«it««««

-—————————————————--——--——-- .————.- . - - . - - .———..——————-.——.. . . . . . . . . . . „ ?(,„„ Qyg Q^g ,

I LAB CODE- SILVER CASE NO 22894 SDG NO . MFQ246 I » 01/14/95 »
I SITE NAME HOLY CORP QUESTA MINE NUMBER OF SAMPLES. 23 I »»innnnnnunnnnnnn
- - -———————————.————————...———.. .——.. . . - . . . . . . . . . . . . . , 3^ MAILDATE »

» 12/16/94 »
PART I DATA ACCEPTANCE OR REJECTION x«in>«xKX«»«K«w

INSTRUCTIONS EPA REGIONS MUST ACCEPT OR REJECT DATA WITHIN 30 DAYS IF DATA ARE BEING REJECTED, THIS FORM
MUST BE ACCOMPANIED BY 1 ) A SIGNED MEMO FROM THE REGIONAL OFFICIAL DESCRIBING THE CONTRACTUAL REASONS FOR
REJECTION ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS,TELEPHONE LOGS, ETC ), 2 ) ALL REJECTED DATA.

A FULL DATA ACCEPTANCE OR REJECTION
CHECK ONE OF THE FOLLOWING IF YOU FULLY ACCEPT OR FULLY REJECT ALL SAMPLES IN THIS SDG

^ ACCEPT ALL ____ REJECT ALL

B REJECTION OF ALL SAMPLES FOR A PARTICULAR FRACTION
CHECK ONE OF THE FOLLOWING IF YOU FULLY REJECT ALL SAMPLES IN A PARTICULAR FRACTION IN THIS SDG
ALL FRACTIONS NOT MARKED AS REJECTED ARE ACCEPTED

REJECT ALL. ____ METALS ____ CYANIDE

C REJECTION AT THE SAMPLE AND FRACTIONAL LEVEL
CHECK THE FOLLOWING TO REJECT SAMPLES AT THE SAMPLE/FRACTIONAL LEVEL AND COMPLETE THE REVERSE SIDE
OF THIS FORM

^BF ____ PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE/FRACTION

PART II REDUCED VALUE

INSTRUCTIONS REGION RECOMMENDS REDUCED VALUE AND RETAINS THE DATA. FOR A REDUCED VALUE TO BE PROCESSED, THIS
FORM MUST BE ACCOMPANIED BY A SIGNED MEMO FROM THE REGIONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE;
THE DOLLAR AMOUNT FOR REDUCED VALUE, AND A WRITTEN JUSTIFICATION (NARRATIVE) OF HOW SAMPLE WORTH WAS
DETERMINED FOR EACH AFFECTED SAMPLE. ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS, TELEPHONE LOSS, ETC.)

CHECK ONE OF THE FOLLOWING:

^ NO REDUCED VALUE ____ REDUCED VALUE (COMPLETE REVERSE SIDE)

IDENTIFY THE SAMPLES/FRACTIONS THAT ARE RECOMMENDED FOR REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM.

»««»r«»«»jiKX)ii«tii«m(»ni»)niii THIS FORK CANNOT BE PROCEESSEO WITHOUT A SIGNATURE »)t)t)l)til)(«««w»M«M»iiil»»«»«
» •
« •
» NAME OF REGIONAL OFFICIAL: /^/Jf^M^fAT) ^^F^ V______________________________________ •

• SIGNATURE- ______________^>t/. ^Li^_________________ DATE: ^ -^ '7-9^ .

/ / ^ J / «
» SEND THIS FORM TO CLASS C/0 DYNCORP •
»iAk INVOICE PROCESSING 8 CALCULATION GROUP »
» |̂1 300 NORTH LEE STREET, ALEXANDRIA, VA 22314 »
• •

IIM««l(«KKK«»»»ll«««««K«««»»«««W««WlHiMBMaK»<H»)|««j|MII««IHIM»)l)HI)lllll)l»ll|||))|«

K»ii)(»M»»maii«K)>ii«»ii««»«»«x—iiii««iHriiB<iii i
x SEE LIST OF SAMPLES ON REVERSE SIDE • '
»mni»>nnminnniinnmmnm»»in»innH>mrinnnnnn»



I LAB CODE: SILVER CASE NO.: 22894 S06 NO.: W92W |

tfk- III. PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE

ENTER AN "X" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REJECTION
ENTER A "IT IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REDUCED VALUE.
ALL SAMPLES THAT ARE NOT MARKED WITH AN "X" OR A "IT* ARE ACCEPTED.

I FRACTIONS ANALYZED
SAMPLE 1 METALS I CYANIDE

LCSW I Y I I I

HFQ2^S I Y I I I

MFQ2480 I Y I I I

MFQZ^aS I Y I I I

MFQ2<»9 I Y I I I

MFQ2SO I Y I I I

MFQ2S1 I Y I I I

.1 MFQ252 I Y I I IA--..-.-..-.---.-....-......-.
IMFQ2S3 I Y I I I

MF02S4 I Y I I I

MFQ2S5 I Y I I I

MFQ256 I Y I I I

MFQ2S7 I Y I I 1

MFQ258 I Y I I I

MFQ2S9 I Y I I I

MFQ260 I Y I I I

MFQ261 I Y I I I '

MFQ262 I Y I I I ;

MFQ263 I Y I I I .

MFQ264 I Y I I I

Sk MFQ265 I Y I I i

MFQ267 I Y I I I

MFQ268 I Y I I I
'f «'-»'^».^ -m • < « » . r»r - i



ESAT REGION VI
U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

DATE: December 27, 1994
TO: Melvin.Ritter, ESAT RPO, Region VI<̂ A&̂ ^FROM: Bill Blanton, ESAT ETM, Region VI

SUBJECT: CLP Data Review
REF: WUD #6-5200

Attached is the data review summary for Case #22894
SDG #MF0248

Site MOLYCORP

COMMENTS:
A. CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

The laboratory was contractually compliant, as noted by CCS
and the hardcopy data review

B . TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:

A total of 460 results were reviewed for this data package.
The data package is technically provisional for the
following reasons.
1. The mercury CRDL standard recovery was high.
2. The lead and selenium matrix spike recoveries were

outside the QC limits.
3 . One arsenic, one lead, and one thallium result had low

MSA correlation coefficients.
4. Four cadmium results had ICP coefficients of variance

greater than 20 percent.
5. Three arsenic, three lead, and six selenium results had

FAA analytical spike recoveries that failed to meet QC
criteria.

6 . Approximately nine percent of the results were
qualified due to technical problems.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

CASE NO. 22894 SITE MOLYCORP
LABORATORY SILVER NO. OF SAMPLES/
CONTRACT # 68-D2-0042 MATRIX 20/WATER
SDG # MFQ248 REVIEWER (IF NOT ESD) ESAT
SOW # ILM02 . 1 REVIEWER'S NAME Elizabeth C
ACCT # 5TFAJN34 SF # TFAUZZ COMPLETION DATE no^amha,- 27. 1994

SAMPLE NO'S : MFQ-248 MFQ-252 MFQ-256 MFQ-260 MFQ-264
MFQ-249 MFQ-253 MFQ-257 MFQ-261 MFQ-265
MFQ-250 MFQ-254 MFQ-258 MFQ-262 MFQ-267
MFQ-251 MFQ-255 MFQ-259 MFQ-263 MFQ-268

INORGANIC REGIONAL DATA ASSESSMENT
DATA ASSESSMENT SUMMARY

ICP FAA Hg

1. HOLDING TIMES 0 0 0
2. CALIBRATIONS 0 0 M
3 . BLANKS 0 0 0
4. MATRIX SPIKE 0 M 0
5. DUPLICATE ANALYSIS O 0 0
6 . ICP QC M
7. FAA QC M
8. LCS 0 0 0
9 . SAMPLE VERIFICATION O 0 0

10. OTHER QC 0 0 0
11. OVERALL ASSESSMENT M M M

0 = Data had no problems.M = Data qualified due to ma^or or minor problems.
Z = Data unacceptable.
N/A= Not applicable

ACTION ITEMS:
AREAS OF CONCERN: The mercury CRDL standard recovery was high.
The lead and selenium matrix spike recoveries were outside the QC
limits. One arsenic, one lead, and one thallium result had MSA
correlation coefficients below 0 . 9 9 5 . Four cadmium results had
ICP coefficients of variance above 20 percent. Some arsenic,
lead, and selenium results had outlying FAA analytical spike
recoveries.
NOTABLE PERFORMANCE: The data package was received; by the Region
one day early for the contractual turnaround requirement.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22894 SDG MFQ248 Site MOLYCORP Lab SILVER

COMMENTS:

Twenty low concentration water samples were analyzed for total
metals. The sampler did not specify a sample to be used as
laboratory QC, and samples MFQ-248 and MFQ-249 were field
duplicates. The laboratory returned the data package to the
Region within the 14-day contractual turnaround requirement.
Sample MFQ-251 had an unusually high magnesium concentration. A
10X dilution was required for iron and magnesium in sample MFQ-
251.
The data package is technically provisional due to QC problems
including a high CRDL standard recovery, outlying matrix spike
recoveries, high ICP coefficients of variance, and FAA QC. An
Evidence Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.

^ 1. Holding Times: Acceptable. Holding time criteria were met.
u Although, the temperature of both coolers was approximately

9 ° C when they were received at the laboratory, but no
results were qualified.

2 . Calibrations: Acceptable. All calibrations were
acceptable. The ICV and CCV analyses met contractual
frequency criteria, and all recoveries were within QC
limits. The mercury CRDL standard recovery was high,
indicating poor instrument performance near the CRDL. Themercury results for samples MFQ-253 and MFQ-254 are
estimated and high biased.

i3 . Blanks: Acceptable. All] blanks met contractual
requirements. However, some results were affected by
aluminum, iron, manganese^,; and thallium in the calibration
and/or preparation blanks':' The iron result for sample MFQ-
252 is above the CRDL and] is biased high due to blank
contamination. No other affected results were above the
CRDL's. The qualifications are listed in the Data Summary
Table. ! . ' ' .i '

4. Pre-digestion Matrix Spike: Provisional. Lead results
greater than.the IDL were!estimated and high biased because
the matrix spike recovery'was above the upper QC limit. All
selenium results were estimated and low biased because the
matrix spike recovery was below the lower QC limit.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22894 SDG MFQ248 Site MOLYCORP Lab SILVER

Duplicate Analysis: Acceptable. The differences between
all laboratory duplicate results met QC criteria.
ICP Quality Control:
Serial Dilution- Acceptable. All serial dilution
differences were within the QC limit.
Interference Check Sample- Acceptable. All interference
check sample results met criteria. Possible interference
with zinc was indicated by the interference check sample.
However, no zinc results were qualified because the effects
of the interferences were insignificant compared to the
reported zinc concentrations.
ICP Coefficient of Variance: Provisional. The cadmium
concentrations in samples MFQ-249, MFQ-250, MFQ-262, and
MFQ-267 were above the CRDL and are estimated because the
coefficients of variance were above 20 percent.
Furnace Atonic Absorption Quality Control:
Method of Standard Additions: Provisional. The arsenic,
lead, and thallium results for sample MFQ-251 are estimated
oecause the MSA correlation coefficients failed to meet QC
criteria.
?AA Analytical Spike: Provisional. The following resultsare estimated because of outlying FAA analytical spikerecoveries.

I [ 1 'The arsenic results[for sample MFQ-252 is biased high
and. forisamples MFQ-2'62 and MFQ-267 are biased low.
The lead results for' samples MFQ-252, MFQ-262, and MFQ-
267 are biased high.'i
The. selenium results^ for samples MFQ-248, MFQ-249, MFQ-
250, MFQ-252, and MFQ-258 are biased low.

The 1ead''FAA1 analytical spike recoveries for MFQ-255, MFQ-
257, MFQ-25Q. ,MFQ-259, and'MFQ-260 were above the upper QC
limit. However, no results were qualified because the lead
results for the above five samples were below the IDL's.
Coefficient of Variance: ;Acceptable. All coefficients of
variance met contractual QC limits.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22894 SDG MFQ248 Site MOLYCORP Lab SILVER

8 . Laboratory Control Sample: Acceptable. All laboratory
control sample results met QC criteria.

9 . Sample Verification: CCS noted one minor reporting error,
and the reviewer noted other minor reporting errors during
the hardcopy data review. The laboratory was contacted for
resubmission. (See attached Fax Record Log).
For selenium in sample MFQ-251, the laboratory reported a
result from an incorrect sample dilution. The correct
selenium result for MFQ-251 appears in the Data Summary
Table.

10. Other QC:
Field Duplicates; Acceptable. The differences between all
field duplicate results were acceptable.

11. Overall Assessment: The data package is technically
provisional. The following QC problems were noted.

Two mercury results were estimated because of a high
CRDL standard recovery.
Ten lead results and all selenium results were
estimated because of outlying matrix spike recoveries.
Four cadmium results were estimated because of high
coefficients of variance.
Four arsenic, four lead. six selenium, and one thallium
results were estimated because of failed FAA QC.



In Reference to
Case 22894 SDG MF0248
Page 1 of 2 Pages

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

FAX Record Log

Date of FAX: December 27, 1994
Laboratory Name: SILVER
Lab Contact: Melba Bencich
Region: 6
Regional Contact: Elizabeth M. Cox
Initiated by: Region
In Reference to data for the following sample numbers:

MFQ-248 MFQ-252 MFQ-256 MFQ-260 MFQ-264
^ MFQ-249 MFQ-253 MFQ-257 MFQ-261 MFQ-265

MFQ-250 MFQ-254 MFQ-258 MFQ-262 MFQ-267
MFQ-251 MFQ-255 MFQ-259 MFQ-263 MFQ-268

Summary of Questions/Issues:
1. Incorrect lead analytical spike recoveries were reported on

the Form 14 for the following samples:
- - the preparation blank on page 6 9
-- samples MFQ-253, MFQ-255, MFQ-258, MFQ-259, MFQ-260,

and; MFQ-261 on pages 70 and 71.
Please note that the above changes will require some results
to be flagged with a.-l"w on the Form l. Please correct and
resubmiti the necessary Forms 1 and 14.

2 . The selenium raw data (pages 170 - 172) does not. list the
location of! the original raw data. Please resubmit the
first page of the raw data with the location of 'the
originals noted. 1

3 . According to the SOW, E-25, b . l , the selenium result for
sample MFQ-251 (page 168) diluted by 10 (analysis time 11:08
and 11:13 on 12/7/94) should have been reported. On Form 1
(page 6 ) , the selenium result should be 10.0 U and the " E "
flag removed. On the Form 14's, " X " ' s should be'placed for
the analysis times of 11:08 and 11:13 (page 78) and removed -
from analysis times 17:56 and 18:01 (pagei 80) . 1 , ' ' ,



In Reference to
Case 22894 SDG MF0248
Page 2 of 2 Pages

Region expects lab to look into items and submit data within
fourteen days to: Attn: Christy Macdowell; US EPA Regional
Laboratory; 10625 Fallstone Road; Houston, TZ 77099.

12/27/94
Date

Distribution: (1) Lab Copy, ( 2 ) Region Copy, ( 3 ) SMO Copy



l̂ BkTech Environmental Technology, Inc.
ESAT Region 6

l c/o USEPA, 10625 FallsCone Road, Houston, TX 77099 (713) 983-2132

FACSIMILE COVER SHEET

Please deliver the following pages to;

Name Melba Bencich

Finn SILVER

City Kelloqcr State ID

Telephone No. (208) 784-1258 Ext. __

Fax Telephone No. (208) 783-0891

•'
Sender:

Name Elizabeth M. Cox

Date December 27. 1994 Time _______

Total number of pages including this Cover Sheet 3
If you do not receive all the pages or if any page is unclear,
please call: (713) 983-2132.

MESSAGE:

Fax Model No. Panafax UF-620 Fax No. (713) 983-2248



< ^ DATA QUALIFIER DOTIHITIOHS

The following definitions provide brief explanations of the ESAT-
Regicn 6 qualifiers assigned to results in the data review
process.

U Undetected

J Estimated value

R Unusable

F A possibility of a false negative exists.

H Questionable identification.

UC Undetected at the listed detection l-unit which was raised due
to apparent blank contamination.

UJ Es-siaated detection limit due to the outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

^9^ positive bias.

v Negative bias.



Case No.: 22894
Laboratory: SILVER

EPA nW»>

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUN

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

Nid9
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC I 4090

/ "
-^ ~ ""

FLAG
NFO-248

\

45900

25.6 U

1.2 U

19 2

10.7

32.3

214000

3.3

222

787

37.1 UC

11.8 J"

101000

23600

0.2 U

485

3410

1.4 Jv

5

24000

0.9 U

3.7 U

DATA SUMMARY
SOG. NO.:
Matrix:

FLAG
MFC-249

\

48800

25.6 U

1.2 U

16.2

11.3

30.3 J

227000 .

3.7 U

234

832

48.7 UC

12.9 J*

108000

24900

0.2 U

500

2870

1.4 Jv

3.6 U

24800

0.9 U

3.7 U

4330

J^'-T^

FLAG FLAG
MFC-250

/

6720

25.6 U

1.2 U

35 8

5.4

23.3 J

326000

3 .7U

62.5

111

227

19.7 J"

81200

7640

0.2 U

175

2840

1 UJv

3.6 U

26100

0.9 U

3.7U

1120

^ - ^ c

MFQ248
WATER

MFO-251
\
\

777000

25.6 U

46.2 J

111

92.8

97.4

435000

147

3760

4220

329000

41.5 r

1080000

54700

0.2

7850

10300

10 UJv

19 3

156000

1.7 Jv

124

8750

i/-^' ^ -r

Review
Units:

FLAG COMMENTS
MFO-252

- \
876

28.9

1.4 J

59.6

2.2

3.9 U

545000

3.7 U

74.3

16.7

121 J

0.97 J

100000

28400

0.2 U

210

7140

1 UJv

5.8

105000

0.9 U

3.7 U

1190

o- '̂ J —

412
W. E. CQX

UG/L

A

A

A

'

-̂"



Case No.: 22896
Laboratory: SILVER

EPxWl»>

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

C08ALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

Nl1HI

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

ze ^ ^

FLAG
MFO-253

/

163 UC

25.6 U

1.2 U

37

0.3 U

3.9 U

42200

3.7 U

4.6 U

4.3

18.6 UC

0.9 U

9540

275

0.22 J-

16.7 U

720

1 UJv

3.6 U

5250

0.9 U

3.7 U

49.4

-

FLAG
MFQ-254

V

45.8 UC

25.6 U

1.2 U

43.4

0.3 U

3.9 U

24600

3.7 U

4.6 U

2.8 U

29 UC

0.9 U

2540

7.4 UC

0.2 J"

16.7 U

697

1 UJv

3.6 U

2160

1

3.7 U

6.6

,z- "

DATA SUMMARY
SOG. No.:
Matrix:

FLA
MFQ-255

101 UC

25.6 U

1.2 U

37

0.3 U

3.9.U

38400

3 . 7 U

4.6 U

3.1

24.9 UC

0.9 U

8080

216

0.2 U

16.7 U

1170

1 UJv

3.6 U

4660

0.9 U

3.7 U

45.1 '

""" i~1 ''

MFQ248
WATER

G
MFO-256

o .-> .,•- ~

FLAG

62.2 UC

25.6 U

1.2 U

36.1

0.3 U

3.9 U

46500

3.7 U

4.6 U

3.7

211

0.9 U

10800

513

0.2 U

16.7 U

613

1 UJv

3 6 U

5290

0.9 U

3.7 U

103

Reviewer;
Units:

FLAG
MFC-257

55.9 UC

25.6 U

1.2 U

35.4

0.3 U

3.9 U

48600

3.7 U

4.6 U

3 , 2

20.4 UC

0.9 U

11200

550

0.2 U

22.1

1020

1 UJv

3.6 U

5560

1.1

3.7 U

103

^ -i^

4i.
E. COX
UG/L

COMMENTS

-



Case No.:
Laboratory:

ftEPA TffT&>

ALUM I MUM

ANTINOMY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCUUT
Nicxy
POTASS I UN

SELENIUM

SILVER

SODIUM

THALLIUM .

VANADIUM

ZINC

22894
SILVER

MFO.Z58
/

55.1

25.6

1.2

35

0.3

3.9

48800

3.7

5.1

5.6

25.3

0.9

11100

573

0.2

19.5

1 1 1 0

1

3.6

5480

1.4

3.7

110

FLAG

UC

U

U

U

U

U

UC

U

U

UJv

U

U

FLAG
MFQ-259

~i

32.5 UC

25.6 U

1.2 U

36.3

0.3 U

3.9 U

49200

3.7 U

4.6 U

4.9

22 UC

0.9 U

11200

630

0.2 U

28.7

1080

1 UJv

3.6 U

5480

0.9 U

3.7U

125

DATA SUM
SOG. NO.
Matrix:

MFQ-260

49.3

25.6

1.2

35.2

0.3

3.9

49000

3.7

4.6

6.2

25.6

0.9

11200

628

0.2

20.4

1190

1

3.6

5410

0.9

3.7

126

NARY
: MFQ248

WATER

FLAG
MFQ-261

UC

U

U

U

U

U

U

UC

U

U

UJv

U

U

U

FLAG

66.8 UC

25.6 U

1.2 U

36.5

0.3 U

3.9 U

49900

3.7U

6.7

6.8

10.4 UC

0.9 U

11600

875

0.2 U

33

1070

1 UJv

3.6 U

5600

0.9 U

3.7 U

159

Revfeuer:
Units:

FLAG
MFO-262

-/

36700

25.6 U

1.2 UJv

5.3

5.2

7.8 J

151000

8.5

101

60.8

30200

3.6 J*

52200

5720

0.2 U

232

2910

10 UJv

3.6 U

14900

0.9 U

3.7 U

2090

E. COX
UG/L

COMMENTS



Caw No.: 228%
Labor«tory: SILVER

DATA SUMMARY
SOG. No.: MFQ248
Itatnx: UATER

Reviewer: E. COX
Unitl: UG/L

EplV>^>

ALUMINUM

ANTIMONY

ARSEMIC

BARIUM

BERYLLIUM

CADNIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

41.
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

FLAG
MFQ-263

*•<

28.4 U

25.6 U

1.2 U

34.1

0.3 U

3.9 U

34300

3.7 U

4.6 U

12.4

610

1.5 J*

6710

6.1

0.2 U

16.7 U

535

1 UJv

3.6 U

3720

0.9 U

3.7 U

109

FLAG
MFQ-264

/

28.4 U

25.6 U

1.2 U

39

0.3 U

3.9 U

36600

3.7U

4.6 U

54.7

4850

5.6 J*

7620

78.5

0.2 U

16.7 U

585

1 UJv

3.6 U

4060

0.9 U

3.7 U

404

FLAG
MFO-265

716

25.6 U

1.2 U

22.2

0.3 U

3.9 U

45700

3.7U

4.6 U

21.6

273

3.1 J"

9190

108

0.2 U

16.7 U

941

1 UJv

3.6 U

4810

0.9 U

3.7 U

46.1

FLAG
MFQ-267

•<,

36500

25.6 U

1.2 UJv

1 1 . 1

5.1

6.1 J

151000

5.8

97.4

58.3

30100

3.7 J*

51500

5700

0.2 U

227

2540

10 UJv

3.6 U

15100

0.9 U

3.7 U

2090

FLAG
MFC-268

.̂

28.4 U

25.6 U

1.2 U

32.9

0.3 U

3.9 U

33900

3.7 U

4.6 U

5

97.1 J*

0.9 U

6600

5.6

0.2 U

16.7 U

792

1 UJv

3.6 U

3870

0.9 U

3.7 U

107

COMMENTS

' -7 ^ ' \ ?\ "\\- J -



INORGANIC/ORGANIC CtMPLETE SOG FILE (CSF) INVENTORY CHECKLIST

Case No. 22394 SOG No. HFQ248 SOG Nos. To Follow SAS No. Date Rec 12-14-94

EPA Lab 10: SILVER
Lab Location: Kellogg, ID
Region: 6 Audit No.: 22894/MF0248
ReSiibBitted CSF'» Tes No X
Box Mo(s): ONE
COMMENTS.

3. The reviewer noted and corrected several errors on the
Form DC-2.

20a. Some seleniun raw data (pages 170 • 172) did not list
the location of the original raw data. The laboratory
was contacted for resiianssion.

•

Over for additional events. <^ ^^ ^ \

ORIGINALS

CUSTODT SEALS
1. Present on package?

2 Intact upon receipt?
FORM OC-2
3 Niirbenng scheme accurate?

4. Are enclosed docunents listed?
5 Are listed docunents enclosed?
FORM DC-1
6. Present?
7 Conplete?
8. Accurate?
CHAIN-OF-CUSTODY
RECGRD(S)

9. Signed?

10. Dated?
TRAFFIC REPORT(S)
PACXIKG LIST(s)

11. Signed?

12. Dated?
AIRBILLS/AIRBILL STICKER
13. Present?

14. Signed?
15 Dated?
SAMPLE TAGS
16. Does OC-1 list tags as being included?

17. Present?
OmEK OtXUCXTS
18. Cooplete?
19. Legible?
20. Original?
20a. If "wr, does the copy indicate

where original doc>«nent» are located?

YES

X

X

X
X

X
X
X

X

X

X

X

X

X
X

X

X

X

X
' ,!

X

HO

X

X

N/A

Audited
Audited

Audited

••

by: ̂ ^^^^^^^^n -^W7 El1zabeth cw ' ESAT oata llwfeMer

^••// ' ^ // ^
b :̂

Signature Printed Name/Title

TO BE COMPLETED BY CEAT

Recvd by CEAT: Date Entered: ' Date Reviewed:

Entered by:
Reviewed by: > i

ĵ̂ Sfgnrture , ,, Printed Name/Title };
A

^^ DC-2 l ||{* •>,---- •••"^ r •» —— i y{
'((1

Date 12-16-94
Da
Da

- '!
,i!l

;H r

te
te

;'

ii



U.S. EPA - CLP

COVER PAGE -
Lab Name: SVL_ANALYTICAL_INC._
Lab Code: SILVER Case N o . : 22894 SAS N o . :

INORGANIC ANALYSES DATA PACKAGE
Contract: 68-D20042

SDG No.:MFQ248
SOW N o . : ILM02.1

«

EPA Sample No.
_MFQ248_
_MFQ248D
_MFQ248S"
_MFQ249
_MFQ250'
_MFQ251'
_MFQ252'
_MFQ253'
_MFQ254'
_MFQ255'
_MFQ256'
_MFQ257"
_MFQ258"
_MFQ259"
_MFQ260'
_MFQ261'
_MFQ262'
_MFQ263'
_MFQ264'
MFQ265'

Lab Sample ID
_MFQ248_____
_MFQ248D
_MFQ248S'
_MFQ249
_MFQ250'
_MFQ251"
_MFQ252'
_MFQ253"
_MFQ254'
_MFQ255'
_MFQ256'
_MFQ257"
_MFQ258"
_MFQ259'
_MFQ260'
_MFQ261'
_MFQ262'
_MFQ263"
_MFQ264'

MFQ265'

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments:

Yes/No YES
Yes/No YES
Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and xn the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or,the
Manager's designee, as verified by the following signature.

i ̂ Lt)U}^^ J—Signature: Name:

Title:

COVER PAGE - IN



U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab tfte: SVL_ANALYTICAL_INC.____ Contract: 68-D20042_

Lab Code: SILVER Case No.: 22894 SAS No.: _____ SDG No. :MFQ248

SOW No.: ILM02.1

EPA Sample No. Lab Sample ID
_MFQ267______ _MFQ267_______
_MFQ268______ _MFQ268

Were ICP interelement corrections applied ?
Were ICP background corrections applied ?

If yes - were raw data generated before
application of background corrections ?

Yes/No YES
Yes/No YES
Yes/No NO

Comments:

I certify that this data package is in compliance with the terms and.
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager OF,] the
Manager's designee, as verified by the following signature. \

Signature: A^^/^^V^^^ Name: ____________________

Date^ ___________________ Title:

COVER PAGE - IN ^.; ;!,U ILM02 .1
,* r i '



U.S. EPA - CLP

EPA SAMPLE N O ,
INORGANIC ANALYSES DATA SHEET

MFQ248
Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042.

Lab Code: SILVER Case No. : 22894_ SAS No.: _____ SDG No.: MFQ248

Matrix (soil/water): WATER

Level ( low/med): LOW_

% Solids: 0.0

Lab Sample ID: MFQ248

Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_»

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

45900
25.6

1.2
19.2
10.7
32.3

214000
3.8
222
787

37.1
1 1 . 8

101000
23600

0.20
485

3410
1 .4
5.0

24000
0.90

3.7
4090

C

U
U
B

B

B

U

B
B
B

U
U

Q

SN

WN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

i

Color Before;

Color After:

Comments:

COLORLESS Clarity Before: CLEAR_

COLORLESS Clarity After: CLEAR_

Texture:

Artifacts;

FORM I IN ILM02.1



' J . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET
f

Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042.
Lab Code: SILVER Case N o . : 22894 SAS N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0 . 0

Lab Sample ID: MFQ249
Date Received: 11/10/94

4<:0
EPA SAMPLE NO. ^

MFQ249

SDG N o . : MFQ248

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

48800
25.6
1.2

16.2
11.3
30.3

227000
3.7
234
832

48.7
12.9

108000
24900

0.20
500

2870
1.4
3.6

24800
0.90

3.7
4330

C

U
U
B

U

B

U

B
B
U

U
U

Q

W

SN

WN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS
Comments:

Clarity Before: CLEAR_
' ' !

Clarity After: CLEAR_
Texture:
Artifacts;

FORM I - IN
f i• i i t ' I I

fc»m



U.S . EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ250
Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042_

Lab Code: SILVER Case No. ; 22894_ SAS No. : _____ SDG No. : MFQ248

Matrix (soil/water): WATER

Level ( low/med) : LOW_

% Solids: 0.0

Lab Sample ID: MFQ250

Date Received: 11/10/94

Concentration Units (ug/L or ing/kg dry weight) : UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

6720
25.6

1 .2
35.8
5.4

23.3
326000

3.7
62.5

1 1 1
227

19 .7
81200

7640
0.20

175
2840

1.0
3.6

26100
0.90
3.7

1 1 2 0

C

U
U
B

U

U

B
U
U

U
U

Q

SN

WN

M

P
P
F
P
P
P
P
P-
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts;

FORM I IN ILM02.1



U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ251
Lab Name: SVL_ANALYTICAL_INC._____

Lab Code: SILVER Case N o . : 22894

Matrix (soil/water): WATER '

Level (low/med): LOW_

% Solids: ' 0 . 0

SDG No.: MFQ248

Contract: 68-D20042,

SAS No. :

Lab Sample ID: MFQ251

Date Received: 11/10/94

Concentration Units (ug/L or ing/kg dry weight) : UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

777000
25.6
46.2

111
92.8
97.4

435000
147

3760
4220

329000
4 1 . 5

1080000
54700

0.20
7850

10300
25 .1
1 9 . 3

156000
1 .7
124

8750

C

U

B

B

Q

+

+N

EN

+

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS

Color After: YELLOW__

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts;

FORM I - IN



A ̂ ^<t<-^U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894 SAS N o . : _
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: ' 0 .0

_____ SDG N o . : MFQ248
Lab Sample ID: MFQ252
Date Received: 11/10/94

EPA SA11PLE NO.

MFQ252

Concentration Units (ug/L or nig/kg dry weight) : UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
74,40-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

876
28.9

1.4
59.6
2.2
3.9

545000
3.7

74.3
16.7

121
0.97

100000
28400

0.20
210

7140
1 .0
5.8

105000
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1190
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U.S. EPA - CLP
4^

EPA'SAMPLE NO. Q
INORGANIC ANALYSES DATA SHEET

MFQ253
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Contract: 68-D20042
22894 SAS N o . :

Lab Sample ID: MFQ253
Date Received: 11/10/94

SDG No . : MFQ248

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte'

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

163
25.6

1.2
37.0
0.30

3.9
42200

3.7
4.6
4 .3

18.6
0.90
9540

275
0.22
16.7

720
1.0
3.6

5250
019,0
3.7
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U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ254
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG No.: MFQ248

Contract: 68-D20042,
SAS No. :

Lab Sample ID: MFQ254
Date Received: 11/10/94

Concentration Units (ug/L or nig/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

45.8
25.6

1.2
43.4
0.30

3.9
24600

3.7
4 .6
2.8

29.0
0.90
2540

7.4
0.20
1 6 . 7
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U.S . EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894_ SAS N o . : .
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

. SDG N o . : MFQ248
Lab Sample ID: MFQ255
Date Received: 11/10/94

MFQ255

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

101
25.6

1.2
37.0
0.30

3.9
38400

3.7
4.6
3.1

24.9
0.90
8080

216
0.20
16.7
1170
1.0
3.6

4660
0.90

3.7
45.1

'
i

C

B
U
U
B
U
U

U
U
B
B
U

U
U
B
U
U
B
U
U

Q

N

N

\'

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: COLORLESS
Color After: COLORLESS
Comments:

Clarity Before: CLEAR_
Clarity After: CLEAR

Texture:
Artifacts:

FORM I - IN ILM02.1



U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ256
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: 0 . 0

Contract: 68-D20042
SAS N o . : _____ SDG N o . : MFQ248

Lab Sample ID: MFQ256
Date Received: 11/10/94

Concentration Units (ug/L or ing/kg dry weight) : UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

62.2
25.6
1.2

36.1
0.30
3.9

46500
3.7
4 .6
3.7
211

0.90
10800

513
0.20
16.7

613
1.0
3.6

5290
0.90

3.7
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894_ SAS N o . : _____
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

I": »-
_____ SDG No.: MFQ248

Lab Sample ID: MFQ257

Date Received: 11/10/94

EPA SAMPLE NO. \^L__

MFQ257

Concentration Units (ug/L or ing/kg dry weight) : UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

55.9
25.6

1.2
35.4
0.30
3.9

48600
3.7
4.6
3.1

20.4
0.90

1 1 2 0 0
550

0.20
22 .1
1020

1 .0
3.6
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1.1
3.7
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894 SAS N o . : __
Matrix (soil/water): WATER
Level (low/med); LOW_
% Solids: 0.0

_____ SDG N o . : MFQ248
Lab Sample ID: MFQ258
Date Received: 11/10/94

EPA SAMPLE NO.

MFQ258

Concentration Units (ug/L or nig/kg dry weight): UG/L_

Color Before;
Color After:
Comments:

CAS No.
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

(
COLORLESS Clarity Before CLE;
COLORLESS Clarity Atter CLEJ

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration
55.1
2 5 . 6
1 . 2

35.0
0.30
3 . 9

48800
3 . 7
5 . 1
5 . 6

25.3
0 . 9 0
11100
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0.20
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U . S . EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042,
Lab Code: SILVER Case N o . : 22894 SAS N o . :

EPA SAMPLE NO.

MFQ259

r"SDG N o . : MFQ248
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Lab Sample ID: MFQ259
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

32.5
25.6
1.2

36.3
0.30

3.9
49200

3.7
4.6
4 .9

22.0
0.90

11200
630

0.20
28.7
1080
1.0
3.6
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0.90

3.7
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U.S. EPA - CLP
431

EPA SAMPLE NO.- 1̂
INORGANIC ANALYSES DATA SHEET

MFQ260
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG N o . : MFQ248

Contract: 68-D20042,
SAS N o . :

Lab Sample ID: MFQ260
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

49.3
25.6

1.2
35.2
0.30

3.9
49000

3.7
4 .6
6.2

25.6
0.90

11200
628

0.20
20 .4
1 1 9 0

1 .0
3.6
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U.S. EPA - CLP
n 432

EPA SAMPLE NO. lO
INORGANIC ANALYSES DATA SHEET

MFQ261
Lab Name: SVL_ANALYTICAL_INC.
Lab Code: SILVER Case No.
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Contract: 68-D20042_
22894 SAS N o . :

Lab Sample ID: MFQ261
Date Received: 11/10/94

LL. -— " -
SDG No. : MFQ248

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

66.8
25.6

1.2
36.5
0.30

3.9
49900

3.7
6.7
6.8

10.4
0.90

11600
875

0.20
33.0
1070

1.0
3.6

5600
0.90

3.7
159
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 6 8 -D2 004 2
Lab Code: SILVER Case N o . : 22894 SAS N o . :
Matrix (soil/water): WATER Lab Sample ID: MFQ262

Date Received: 11/10/94
/

Level (low/med): LOW_
% Solids: 0.0

433

EPA SAMPLE NO. j^)

MFQ262 '

SDG No. : MFQ248

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

3670C
25.6

1.2
5.3
5.2
7.8

1 5 1 0 0 0
8.5
101

60 .8
30200

3.6
52200

5720
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U . S . EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name; SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code; SILVER Case N o . : 22894 SAS N o . : ____
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

_____ SDG N o . : MFQ248
Lab Sample ID: MFQ263
Date Received: 11/10/94

434
EPA SAMPLE NO. \V

MFQ263

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

28.4
25.6

1.2
34.1
0.30

3.9
34300

3.7
4.6

1 2 . 4
610
1 .5

6 7 1 0
6.1

0.20
16 .7

535
1.0
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U . S . EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894_ SAS N o . : _____
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

_____ SDG N o . : MFQ248
Lab Sample ID: MFQ264
Date Received: 11/10/94

EPA SAMPLE NO.

MFQ264

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

••

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

28.4
25.6
1.2

39.0
0.30
3.9

36600
3.7
4 .6

54.7
4850

5.6
7620
78.5
0.20
16.7

585
1.0
3.6

4060
0.90

3.7
404

. .

C

U
U
U
B
U
U

U
U

U
U
B
U
U
B
U
U

Q

-

N

N

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR
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Texture:
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U.S. EPA - CLP

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ265
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG No.: MFQ248

Contract: 68-D20042,

SAS No. : _____ \-

Lab Sample ID: MFQ265
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-]
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

716
25.6

1.2
22.2
0.30

3.9
45700

3.7
4.6

2 1 . 6
273
3.1

9190
108

0.20
16.7

941
1 .0
3.6

4810
0.90

3.7
46.1

C

U
U
B
U
U

U
U
B

U
U
B
U
U
B
U
U

Q

N

N

' t r

I

'! ' .

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042,
Lab Code: SILVER Case N o . ; 22894 SAS N o . :
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

Lab Sample ID: MFQ267
Date Received: 11/10/94

437

EPA SAMPLE NO. ^

MFQ267

SDG No.: MFQ248

Concentration Units (ug/L or ing/kg dry weight) : UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

36500
25.6

1.2
11.1
5.1
6.1

151000
5.8

97.4
58.3

30100
3.7

51500
5700
0.20

227
2540
10.0
3.6

15100
0.90

3.7
2090

C

U
U
B

B

U

B
U
U

U
U

Q

W

WN

N

^

1

M

P
P
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P
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P
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P
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042
Lab Code; SILVER Case N o . : 22894 SAS N o . : _____
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

< - , - f L
_____ SDG N o . : MFQ248
Lab Sample ID: MFQ268
Date Received: 11/10/94

EPA SAMPLE NO.

^ 4Jo
< -̂

MFQ268

Concentration Units (ug/L or mg/kg dry weight): UG/L__

0

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

28.4
25.6

1.2
32.9
0.30
3.9

33900
3.7
4.6
5.0

97.1
0.90
6600
5.6

0.20
16.7

792
1.0
3.6

3870
0.90

3.7
107

C

U
U
U
B
U
U

U
U
B
B
U

B
U
U
B
U
U
B
U
U

Q

N

N

M
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P
P
P
P
P
P
P
P
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P
P
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F
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625FALLSTONERD

HOUSTON, TEXAS 77099
MEMORANDUM

Date: 12/30/94

Subject: Contract Laboratory Program Data Review
From: Melvin L. Ritter, ESAT RPO, 6E-HO
To: K. Hill, 6H-MA

Site: MOLYCORP

Case^: 22894

SDGff: MF0182

The EPA Region 6 Houston Branch ESAT data validation team has
completed a review of the submitted Contract Laboratory Program
( CLP ) data package for the referenced site. The samples analyzed
and reviewed are detailed in the attached Regional data review and
assessment report for this case.
The data package was found to be:
( ) Acceptable: No ma^or problems with data package.
( X ) Provisional: Use of data reguires caution.

Data is acceptable for Regional use. Problems are noted in
the review report.

( ) Unacceptable: Some or all of data should not be used.
Problems are noted in the review report.

Questions regarding the data review report can be addressed to me.
Attachments

cc: R . Flores, Region 6 CLP/TPO
M. El-feky, Region 6 Data Coordinator
Regional CLP/TPO (if lab out of Region 6 )
Mike Hiatt, EMSL/Las Vegas
Files ( 3 )

^> R«cycl«d/R»cyclabr
F\ <"\ Prinfa mith Soy/Canda Ink on paper that
\/——1/^~f --« n-• • »H1«-« C^O^ »A_^«^.k._



USEPA REGION. VI I ' 4 4 0

INORGANIC REGIONAL ACCEPTANCE/REJECTION/REDUCED VALUE RECOMMENDATION FORM
«Xllll»«««)t«ltlt«««»»

.—- .—--—-—-————-———-—--——-——.- -———.—————————.—— » PQRH ODE O^TE »

LAB CODE SILVER CASE NO.. 22894 SDGNO.. MFQ182 I » 01/14/95 »

SITE NAME: HOLY CORP QUESTA MINE NUMBER OF SAMPLES: 24 I K«ii»x«llltil»«««»«««
-- -————.- -———————————————.——————.————.—————- » SOG MAILDATE i«

» 12/20/94 «
RT I DATA ACCEPTANCE OR REJECTION »)(»«M«««)f»»««»K«

^ STRUCTIONS EPA REGIONS MUST ACCEPT OR REJECT DATA WITHIN 30 DAYS IF DATA ARE BEING REJECTED, THIS FORM

ST BE ACCOMPANIED BY 1 ) A SIGNED MEMO FROM THE REGIONAL OFFICIAL DESCRIBING THE CONTRACTUAL REASONS FOR

JECTION ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS,TELEPHONE LOGS, ETC.), 2.) ALL REJECTED DATA

A FULL DATA ACCEPTANCE OR REJECTION
CHECK ONE OF THE FOLLOWING IF YOU FULLY ACCEPT OR FULLY REJECT ALL SAMPLES IN THIS SDG

^ v ACCEPT ALL ____ REJECT ALL

B REJECTION OF ALL SAMPLES FOR A PARTICULAR FRACTION
CHECK ONE OF THE FOLLOWING IF YOU FULLY REJECT ALL SAMPLES IN A PARTICULAR FRACTION IN THIS SDG.
ALL FRACTIONS NOT MARKED AS REJECTED ARE ACCEPTED

REJECT ALL ____ METALS ____ CYANIDE

1 C REJECTION AT THE SAMPLE AND FRACTIONAL LEVEL
• CHECK THE FOLLOWING TO REJECT SAMPLES AT THE SAMPLE/FRACTIONAL LEVEL AND COMPLETE THE REVERSE SIDE
• OF THIS FORM

PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE/FRACTION

,RT II REDUCED VALUE

4STRUCTIONS REGION RECOMMENDS REDUCED VALUE AND RETAINS THE DATA FOR A REDUCED VALUE TO BE PROCESSED, THIS
JRM MUST BE ACCOMPANIED BY A SIGNED MEMO FROM THE REGIONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE,
IE DOLLAR AMOUNT FOR REDUCED VALUE, AND A WRITTEN JUSTIFICATION I NARRATIVE) OF HOW SAMPLE WORTH WAS
:TERMINED FOR EACH AFFECTED SAMPLE ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS, TELEPHONE LOGS, ETC.)

<ECK ONE OF THE FOLLOWING

\y NO REDUCED VALUE ____ REDUCED VALUE (COMPLETE REVERSE SIDE)

3ENTIFY THE SAMPLES/FRACTIONS THAT ARE RECOMMENDED FOR REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM

»»»»««»K«»»)(j»KKH)t«»«««)i»»«««» THIS FORM CANNOT BE PROCEESSEO WITHOUT A SIGNATURE K«)»««ir»«««i>«»«»»»»K««K»«<»»»

., €\h~l^ -
NAME OF REGIONAL OFFICIAL _ fl\![ gt ̂  N L- K^77C-<- g ̂ /& :A \—f ^ t . / / . . ———————7—/ .
SIGNATURE /M--^A^ L fC\7W^ DATE. / Z/J ̂ V .

SEND THIS FORM TO CLASS 'C/0 DYNCORP
INVOICE PROCESSING S CALCULATION GROUP
300 NORTH LEE STREET, ALEXANDRIA, VA 22314

XK««XXI(K«»il»»a««»K«ll»«M««l(»«»«)l««»««n»«««

» SEE LIST OF SAMPLES ON REVERSE SIDE »



ESAT REGION VI
c/o U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM
DATE: December 28, 1994
TO: Melvin Ritter, ESAT RPO, Region VI^ ̂ô tĉFROM: Bill Blanton, ESAT ETM, Region VI
SUBJECT: CLP Data Review
REF: WUD # 6-5199
Attached is the data review summary for Case #22894

SDG #MFQ182
Site MOLYCORP

COMMENTS:
W A. CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

The laboratory was contractually non-compliant when they
analyzed the mercury soil samples one day past the holding
time required in the SOW. CCS and the hardcopy data review
confirmed this missed holding time. Mercury soil results
weren't affected by the missed holding time.

B. TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:
A total of 414 results were reviewed for this data package.
Nine percent of the results were qualified due,to technical
problems;. ! The package is technically provisional, and the
significant technical problems are summarized below.

The antimony and arsenic soil and selenium water matrix
spike recoveries are below the lower QC limits.i ' i
The FAA lead water matrix spike recovery is above the
.upper QC limit.
One arsenic, one lead, and one selenium result failed
FAA QC requirements.

The sampler listed an incorrect sample and case number on the
ITR/COC's.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLS-TONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. 22894
LABORATORY SILVER
CONTRACT # 68-D2-0042
SDG # MF0182
SOW# ILM02.1
ACCT # 5TFAJN34 SF # TFAUZZ

SITE MOLYCORP
NO. OF SAMPLES/
MATRIX 5/WATER 13/SOIL
REVIEWER (IF NOT ESD) ESAT
REVIEWERS NAME Linda Hoffman
COMPLETION DATE December 28. 1994

SAMPLE NO.: MFQ-182
MFQ-184
MFQ-185
MFQ-186

MFQ-187
MFQ-188
MFQ-189
MFQ-190

MFQ-191
MFQ-247
MFQ-266
MFQ-269

MFQ-270
MFQ-271
MFQ-398
MFQ-399

MFT-695
MFT-696

DATA ASSESSMENT SUMMARY

1. HOLDING TIMES
2. CALIBRATIONS
3. BLANKS
4. MATRIX SPIKES
5. DUPLICATE ANALYSIS
6 . ICP QC
7. FAA QC
8. LCS
9 . SAMPLE VERIFICATION

10. OTHER QC
11. OVERALL ASSESSMENT

ICP

0

AA

0
0
0

-M-
0
0

0
0
0

-M_

0
-0_
JSL,
0

-M_

0
JW-

HG
0
0
0

_^_
-0-

0
-0-

0 == Data had no problems.
M = Data qualified due to major or minor problems.
Z = Data unacceptable.
N/A= Not applicable

ACTION ITEMS:
i i |AREAS OF CONCERN: The contractual holding time for; the-mercury

soil samples was exceeded by one day. The technical holding time
for the mercury water samples was exceeded by one 'day! The
matrix spike recoveries for the antimony and arsenic soil and the
selenium water samples were low. The FAA lead water matrix spike
recovery was high. One arsenic sample had low MSA correlation
coefficients. One lead and one selenium sample had outlyinganalytical spike recoveries.



• INORGANIC QA REVIEW
COMTIITOATIOM PAGB

case 2?89< SDQ Mmag sif MOLYCORP Lab filtSBB

COMMENTS: The data package consisted of five water and 13 soil
samples for RAS inorganic analysis (IUK02.1). According to the
ITR/COC, samples MFQ-246 (from SDG MFQ183) and MFQ-247 were field
duplicates for the water samples. There were no field duplicates
for the soil samples. Sample MFQ-191 was identified as the soil
QC sample, and the laboratory used sample MFQ-247 as the water QCsample. The laboratory met the 35-day turnaround time
requirement. At least half of the reported concentrations were
above the CRDL's.
The data package is technically provisional due to problems with
matrix spike recoveries and FAA QC. The technical usability of
all reported results is indicated in the attached Data Summary
Table.
An Evidence Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.

• I. Holding Times: Acceptable. Sample preservation criteria were
met. However, the contractual holding time for the mercury
soil samples and the technical holding time for the mercury
water samples were each exceeded by one day. The reviewer
didn't qualify the mercury results because one day wasn't
significant. Technical holding times for soil samples haven't
been established.

2. Calibrations: Acceptable. All calibrations were acceptable.
ICV/CCV analyses met contractual frequency ;and had acceptablerecoveries. The CRDL standard results indicated that
instrument performance near the CRDL's was 'acceptable.

3. Blanks: Acceptable. Preparation and calibration blanks met
contractual requirements. Only results below theiCRDL's were
affected by iron and lead concentrations in the preparation
blank. Preparation and/or calibration blanks also contained
antimony, barium, calcium, and thallium concentrations, butsample results weren't affected.

4. Pre-digestion Matrix Spike Recovery: Provisional. Allantimony and arsenic soil and selenium water sample results
are estimated and biased low because the [matrix spike
.recoveries were below the lower QC limits* The lead water
sample results are estimated and biased high because the lead

tfl FAA matrix spike recovery was above the upper QC limit.
5. Duplicate Analysis: Acceptable. Laboratory precision was

acceptable because duplicate differencesimet QC criteria.



INORGANIC QA REVIEW
COMTINUATIOM PAGE

Case ?2894 8DG MPQ^ Site MOLYCORP Lab SILVER

6 . ICP Quality Control: Acceptable. Acceptable serial dilution
differences and ICS results showed there are no major matrix
interferences and the inter-element correction factors arecorrect.

7. Furnace Atomic Absorption Quality Control:
FAA Analytical Spike Recovery: Provisional. The analytical
spike recoveries for selenium sample MFQ-247 was low and lead
sample MFQ-266 was high. The above two results are estimated.
The thallium analytical spike recovery was high for sample
MFQ-190, but no results were qualified because the reported
thallium result was below the IDL. Since the following
samples had analytical spike recoveries that were only
marginally outside the QC limits, no results were qualified.

Arsenic and thallium results for sample MFQ-247.
The lead result for samples MFQ-269, MFQ-270, andMFQ-271.
The selenium result for samples MFQ-186, MFQ-266, and
MFQ-399.

Method of Standard Addition: Provisional. Ten arsenic and
six lead samples required MSA analyses. Arsenic sample
MFQ-187 is estimated because the correlation coefficients wereless than 0 . 9 9 5 . The laboratory M+ll flagged arsenic MSA
results for samples MFQ-186 and MFT-696, but the reviewer
didn't qualify these results because the correlationcoefficients rounded to 0 . 9 9 5 .

8. Laboratory Control Sample: \ Acceptable. Sample preparationwas adequate as seen by acceptable LCS results.
i9. Sample Verification: The data reviewer couldn't confirm all

the errors detected by CCS land noted one error that CCS failedto identify (See attached Fax Record Log).
10. Other QC:

Field Duplicates: Acceptable. Field duplicate differences
demonstrated good precision.



INORGANIC QA REVIEW
CONTINUATION PAGE

Case 22894 8DG MPQ182 Site MOLYCORP Lab SILVER

11. Overall Assessment: The data package is technically
provisional for the following reasons.

Outlying matrix spike recoveries for antimony, arsenic,
lead, and selenium caused some results to be estimated.
One arsenic, one lead, and one selenium result was
estimated because FAA QC wasn^t met.



In Reference to
Case 22894/SDG MFQ182
Page -L- of 1 page

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

FAX Record Log

December 23. 1994Date of FAX:
Laboratory Name:
Lab Contact:
Region:
Regional Contact:
FAX Initiated by:

SILVER
Blake Johnson
6
Linda Hoffman fESAT)
Region

In reference to data for the following sample number (s):

'MFQ-187

Summary of Questions/Issues:

The arsenic MSA results for sample MFQ-187 from page 233 aren^t
reported on Form 8 (page 62) . Please correct Form 8 and
resubnit.

Tlie EPA expects •the laboratory to look into iteaa and subait data
within fourteen days to Christy Macdowell, U.S. EPA, 10625
Pallstone Road, Houston TX 77099^- /

Signature Date

11639

Distribution: ( 1 ) Lab Copy, ( 2 ) Region Copy, ( 3 ) SMO Copy



lanTech Environmental Technology
'ESAT Region 6

c/o US EPA 10625 Fallstone Rd, Houston, TX 77099 TEL:(713) 983-2125

FACSIMILE COVER SHEET

Please deliver the folloving pages to:

Nane Blake Johnson

Firn SILVER

City Kelloag State Ifi

Telephone 208-784-1258 Bxt. _______

Fax Telephone No. 208-783-0891 Bart. _

Sender:

Name Linda Hoffman ESAT

Date 12-28-94 Time _

Total Number of pages including this Cover Sheet 2

If you do not receive all the pages or if any pages are unclear,
please call: (713) 983-2125
MESSAGES:

Fax Model No. Panafax UF-620 Fax No. (713) 983-2248



DATA QUALIFIER DEFINITIONS

The following definitions provide brief explanations of the ESAT-
Region 6 qualifiers assigned to results in the data review
process.

U Undetected

J Estimated value

R Unusable

F A possibility of a false negative exists.

M Questionable identification.

CC Undetected at the listed detection limit which was raised due
to apparent blank contamination.

UJ Estimated detection limit due to the outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

4jft A Positive bias.

^ Negative bias.



450DATA SDBIAS/
SDG. No. HFQ182Case No.: 22394

Laboratory: SIL.T2
Reviewer: Khan Iran
Dnits: HG/KG

FLAG COMMENTS

Matrix SOIL

FLAG ^LAG FLAGFLAG
EPAT5?=> ,

ALUMINUM ;

WTIMONY ;

AESENIC

mm \
BESYLLIUM ;

CADMIDM ;

CALCIOM ;

CHSOMIUH ;

COBALT ;

COPPER ;

IKON \

LEAD j

MAGNESIUM [

MANGANESE ;IT
POTASSIUM

SELENIUM ;

SILVEE

SODIUM ;

THALLIUM i
VANADIUM \

ZINC ]

S SOLIDS '

wvi
12600

9 9 UJ/

11 Jv

499

1 8

1.5 U

2990

18 5

21.8

116

34400

132

4670

1310
0 19 0

53.6

2890

1.3

1.5

232

0.35 D
18.6

469

51.7

H1''Q-184

16000

11 3 OJ/

6 1 J/

508

1.5

1.7 0

1980

20 7

12.2

98 3

38000

102

4970

468
0.22 0

27.3

3390

0.94

1 8

241

0.4 0
21.6

220

45.5

Hro-lib
19500

12 7 CJ/

5 3 J/

5b9

1 3

1 9 L'

2150

23 9

14 6

116

41300

119

5680

501

0 25 D

32 5

3960

1.3

1 3 0

290

0.45 0
24 7

250

40.2

HFQ-lSb

24200

19 DJv

9 2 J/

578

2 4

2 9 U

1860

22 3

13.5

152

47600

144

5400

553

0 37 0

29 4

4330

1 1

2 7 0

326

0 69
21.2

298

27

HFQ-187

10900

12 5 OJ/
6 1 J/

406

1.1

1 9 U

2210

20 3

13.3

104

31300

91.1

5090

466

0 24 0

18.1

2540

1.4

2.3

245

0.44 0
22.2

182

40.9



Case Ho.: 22394
LaJDoratory; SIL.~2

EPAW^

ALUMINUM

ANTIMONY j 11 OJ,'

ARSENIC 7 4 Jv

BASICM 537

BEP/LLIUM ' 2.1

CADMIUM 2 1

CALCIUM

CEiOMIUM

COBALT

COPPEE

IKON

LEAD

MAGNESIUM

MANGANESE

MEKCTO?

•
POTiSSIUM

SELENIUM

SIL.TB

SODIUM

THALLIUM
VANADIUM

ZINC

S SOLIDS

FLAG
^0-188

[ 13900

3230

18.7

19

126

33700

97 5

4640

1080

0 23

59.2

3080

1.1

2.5

254

0 39 U
18 9

548

46.5

FUG
Mry-189

10500

9.5 CJ/

8 4 J,

567

1 1

1 4 C

3020

16.8

12.7

71.1

33600

106

4560

550

0.18 U

30.9

3130

1.1

1.9

238

0.33 C
16.8

221

54.1

DATA SCMMASf
SDG. NO. . MFQ
Matrix. SOI

FLAG
m-'iW

10500

6 7 Jv

1 2 J/

78 5

0.46

0 96 (J

2490

12 5

13 1

21 2

26700

113

7420

"01

0.13

" 4

1030

0 25 U
1 Q

54 4

0 22 U
43 6

136

81 3

182
L

FLAG
IU'0-191

12600

10.1 UJv

11.2 Jv

601

1.2

1 5 0

2900

20 5

14.1

78 9

38400

130

5300

538

0.2 0

31.2

3980

1 6

1 4 U

277

0.35 U
20 6

237

50.9

Sevierfer: Nhan
Units: MG/KG

FLAG
?98

12200

17 UJv

8.5 Jv

694

1.3

2.6 U

2340

22.1

13.2

135

40600

94.1

5310

534

0 33 U

24

3640

1.1

2.4 U

297

0.6 U
20.5

190

30.2

Iran ' 451

COMMENTS



DATA SUHMAXY
SDG. -to. HFQ182Case No.. 22394

Laboratory: SIL.ES Revie«er: Mhan Tran
Onits. HG/KG

FLAG C

Matrix. SOIL
:LAG FLAG FLAGFLAG

EPWT f=>

ALUMINUM

ANTIMONY

AESENIC

BAMUM

BERYLLIUM

CADMIUM

CALCIUM

CHBOMIUM

COBALT

COPPEK

IRON

LEAD

MAGNESIUM

MANGANESE

ME?CUEY

N^L

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM
VANADIUM

ZINC

^ SOLIDS

wyy
i

5250

7 1 LJ,'

4 J,

439

0 43

1.1 G
1470

8.3

6.9

25.1

1760C

29.3

2210

165

0.14 0

13.9

1700

0.28 U

0 99 U

122

0 25 0
7 9

93.9

72.5

MPT-69b

4510

7.8 CJ/

5.6 J/

262

0.34

1.2 D
1190

6.5

4

22

14800

21.4

1700

115

0.15 D

8.6

1980

0.44

1.1 0

76.5

0.27 0
6.5

44.5

65.8

m-h%

15000

19 3 GJv

10 J/

737

1 1

3 U
3690

23 5

12 9

142

45800

163

6110

636

0 39 0

23 2

5290

1 3

3.3

292

0 7 0
24 3

274 '

25.3



453
Cas« No.: 22896
Laboratory: StLVEB

EPA^BRa>

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

•'•
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANAOILM

ZINC

e

FLAC
MFfl-247

53500

25.6 U

1.2

16.1

12.6

34.3

236000

3.8

245

867

88.8 •J

12 J*

112000

26100

0.2 U

536

2780

1.5 Jv

3.6 U

27000

0.9 U

3.7 U

4490

,6^

5^'

FLAG
MFQ-266

34500

25.6 U

1.2 U

29.8

7.7

28.8

218000

3.7 U

166

424

13.9 UC

1.6 UCJ-

96300

20100

0.2 U

427

2110

1.9 Jv

3.6 U

24400

0.9 U

3.7 U

3540

DATA SUMMARY
SOG. No.: MFC
Matrix: WAT

FLAG
MFQ-269

28.4 U

25.6 U

1.2 U

34 4

0.3 U

3.9 U

34200

3.7 U

4 6 U

2.8 U

128

1 UCJ"

6920

82.6

0.2 U

16.7 U

732

1 UJv

3.6 U

4180

0.9 U

3 7 U

252

182
ER

FLAG
MFC-270

144

25.6 U

1.2 U

21

0.3 U

3.9 U

43700

3 7 U

4.6 U

4.9

39.8 UC

0.75 UCJ"

8880

110

0.2 U

16.7 U

771

1 UJv

3.6 U

5140

0.9 U

3.7 U

41

Reviewer: L.
Units: u9/

FLAG
MFQ-271

1290

25.6 U

1.2 U

39.8

0.3 U

3.9 U

40700

3.7 U

4.6 U

15.9

557

1.4 UCJ"

9200

299

0.2 U

16.7 U

999

1 UJv

3.6 U

5230

0.9 U

3.7 U

92.8

Hoffman
L

COMMENTS



Case N&̂ 22894 SOG No.

I MORGAN

NFQ182

C/OBGANIC COMPLETE SOG FILE

SOG Nos. To Follow

(CSF) INVENTORY CHECKLIST

SAS NO. Date Rec 12-U-94 I
EPA Lab 10: SILVEX

Lab Location: Cellogg, 10
Region: 6 Audit No.: 22894/NFQ182
ReSubaittad CSF7 Tea No X
Box No(s): ONE
CWNENTS:

•
i

Over for additional i i—nt«. . -̂

ORIGINALS

CUSTODT SEALS
1 . Present on package?

2. Intact upon receipt?
FORM DC-2
3. Numbering scheme accurate?

4. Are enclosed documents listed?
5. Are listed docunents enclosed?
FORM DC-1
6. Present?

7. Complete?
8. Accurate?
CHAIM-OF-CUSTODT
REOXO(S)

9. Signed?

10. Dated?
TRAFFIC REPORT(s)
PACKING LIST(s)

1 1 . Signed?

12. Dated?
AIRBILLS/AIRBILL STICKEB
13. Present?

14. Signed?
15. Dated?
SJUPLE TAGS
16. Does DC-1 list tags as being included?

17. Present?
OTHEB DOmgMTS

18. Complete?

19. Legible?
20. Original?
20a.If -HO", does the copy indicate

Mhere original docuaents are located?

YES

X
X

X

X
X

X

X
X

X

X

X

X

X

X
X

X
X

X

X

X

NO

X

N/A

Entered by:
Reviewed by:

Signature Printed N—e/Title

DC-2

R«cvd by CEAT:

TO BE COMPLETED BY CEAT

Date Entered: Date Reviewed:



COVER PAGE -

• : SVL_ANALYTICAL_INC._
Lab Code: SILVER Case N o . : 22894 SAS N o . :
Lab Nflie:

SOW N o . : ILM02.1

U . S . EPA - CLP

INORGANIC ANALYSES DATA PACKAGE

Contract: 68-D20042
SDG No.:MFQ182

4 .- r—

UJ

/

EPA Sample No.
_MFQ182______
_MFQ184______
_MFQ185______
_MFQ186______
_MFQ187______
_MFQ188______
_MFQ189______
_MFQ190______
_MFQ191______
_MFQ191D_____
_MFQ191S_____

MFQ247
_MFQ247D_____
_MFQ247S_____
_MFQ266_____^

MFQ269
_MFQ270______
_MFQ271______
_MFQ398______

MFQ399______

Lab Sample ID
_MFQ182
_MFQ184'
_MFQ185'
_MFQ186'
_MFQ187'
_MFQ188'
_MFQ189'
_MFQ190'
_MFQ191'
_MFQ191'D
_MFQ191S'
_MFQ247_
_MFQ247D
_MFQ247S'
_MFQ266
_MFQ269'
_MFQ270'
_MFQ271'
_MFQ398'
MFQ399'

Were ICP interelement corrections applied ?
Were ICP background corrections applied ?

If yes - were raw data generated before
application of background corrections ?

Comments:

Yes/No YES
Yes/No YES
Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the

as verified by ithe following signature.Manager's desi

0?tXC^Signature: Name: MELBA BENCICH

Dati DECEMBER 12, 1994 Title: DOCUMENT CONTROL OFFICER

COVER PAGE IN ILM02.1



U . S . EPA - CLP
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab (Pine: SVL_ANALYTICAL_INC.____ Contract: 68-D20042_
Lab Code: SILVER Case N o . : 22894 SAS N o . : _____ SDG No. :MFQ182
SOW N o . : ILM02.1 /

EPA Sample No. Lab Sample ID
MFT695 MFT695
MFT696 MFT696

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments:

Yes/No YES
Yes/No YES
Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's desi-gnee, as verified by the following signature.

Signature: ^^ f̂l̂ t/'̂ Z^ t̂ <[/->-______ Name: MELBA BENCICH___________

Date: DECEMBER 12, 1994 Title: DOCUMENT CWTOX (WFICER

COVER PAGE - IN ILM02'. 1



U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894_ SAS N o . : _____
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 51.7

_____ SDG N o . : MFQ182
Lab Sample ID: MFQ182
Date Received: 11/10/94

457
^

EPA SAMPLE NO.
g^J g^r ̂  fr"'"^———————————- cf^7^"

MFQ182

Concentration Units (ug /L or ing/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium"
Vanadium
Zinc
Cyanide

Concentration

12600
9.9

1 1 . 0
499
1 .8
1 .5

2990
1 8 . 5
2 1 . 8

1 1 6
34400

132
4670
1 3 1 0
0 . 1 9
53 .6
2890

1 .3
1 .5
232

0.35
1 8 . 6

469

C

U

B
U

U

B
B
B
U
B

Q

N
SN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: BROWN_
Color After: YELLOW_
Comments;

Clarity Before;
Clarity After:

Texture: MEDIUM
Artifacts:

FORM I IN ILM02.1



U . S . EPA - CLP

INORGANIC ANALYSES DATA SHEET

458
^

EPA SAMPLE NO.
£.eJl g^v- beJc^ c^yJ'v $•

Lab Name: SVL_ANALYTICAL_INC._____

Lab Code: SILVER Case N o . : 22894

Matrix (soil/water): SOIL_

Level (low/med): LOW_

% Solids: 45.5

MFQ184

SDG N o . : MFQ182

Contract: 68-D20042,

SAS No. :

Lab Sample ID: MFQ184

Date Received: 11/10/94

Concentration Units (ug/L or nig/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

16000
1 1 . 3

6.1
508
1 .5
1 .7

1980
20.7
1 2 . 2
98.3

38000
102

4970
468

0.22
27 .3
3390
0.94

1 . 8
241

0 .40
2 1 . 6

220

C

U

B
U
B

B

U

B
B
B
U
B

Q

N
SN

S

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: BROWN_

Color After: YELLOW_

Comments:

Clarity Before

Clarity After:

Texture: MEDIUM

Artifacts:

FORM I - I N ,; ILM02.1
ill •"' l r^,
4 l;'̂ "'

• ;i 'lii'"!'-^i'



U.S . EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 40.2

EPA SAMPLE NO.
&e^ C ̂ r ̂  Cc^^ se-f-

—————————————!^-
MFQ185

Contract: 68-D20042_
SAS N o . : SDG No.: MFQ182

Lab Sample ID: MFQ185
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

19500
12.7

8 • 8
569
1.8
1.9

2150
23.9
1 4 . 6

116
41800

1 1 9
5680

501
0.25
32.5
3960

1 . 3
1 .8
290

0.45
24.7

250

C

U

B
U
B

B

U

B
U
B
U
B

Q

N
SN

M

P
P
F
P
P
P
P
P
P
P
P
F'
P
P
CV
P
P
F
P
P
F
P
P
NR

i

Color Before: BROWN_
Color After: YELLOW_
Comments:

Clarity Before;
Clarity After:

Texture: M E C I L ' M

Artifacts:

FORM I IN



4CO
^U.S. EPA - CLP

EPA SAMPLE NO.
Z«JL S.S r̂ bfwn ^ffw^la^<»INORGANIC ANALYSES DATA SHEET

<^»^3ui f

MFQ186
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code; SILVER Case N o . : 22894
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 27.0

Contract:. 68-D20042_
SAS N o . : SDG No.: MFQ182

Lab Sample ID: MFQ186
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

tf

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium ,
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

'

Concentration

24200
19.0
9.2
578
2.4
2.9

1860
22.3
13.5

152
47600

144
5400

553
0.37
29.4
4330
1.1
2.7
326

0.69
21.2

298

—
C

U

B
U
B

B

U
B

B
U
B
B
B

Q

N
+N

t

W

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: BROWN___
Color After: COLORLESS
Comments:

Clarity Before:
Clarity After:

Texture: MEDIUM
Artifacts:

FORM I - IN ILM02.1

'try1 1 r'\



4U1
U.S . EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
fe.e^ g.'v>^- ^«'«~^ t^U' s-

MFQ187
Lab Name: SVL_ANALYTICAL_INC._____

Lab Code: SILVER Case N o . : 22894

Matrix (soil/water): SOIL

Level (low/med): LOW_

% Solids: 4 0 . 9 -

SDG No. : MFQ182

Contract: 68-D20042

SAS No. :

Lab Sample ID: MFQ187

Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

10900
12.5

6.1
406
1 .1
1.9

2210
20.3
13.3

104
3 1 3 0 0

9 1 . 1
5090

466
0.24
1 8 . 1
2540

1 . 4
2.3
245

0.44
22.2

182

C

U

B
U
B

B

U
B

B
B
B
U
B

Q

N
+N

S

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before: BROWN

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

Texture: MEDIUM

Artifacts:

FORM I IN ILM02.1



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
gg^ g,W4- «^=</e_c-fJt-n ^

Lab Name: SVL_ANALYTICAL_INC._____
\

Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 4 6 . 5

MFQ188

SDG No.: MFQ182

Contract: 68-D20042_
SAS N o . :

Lab Sample ID: MFQ188
Date Received: 11/10/94

Concentration Units (ug/L or nig/kg- dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7'439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

13900
11 .0
7.4
537
2.1
2.1

3230
18 .7
19.0

126
33700

97.5
4640
1080
0.23
59.2
3080

1.1
2.5
254

0.39
18.9

548

C

U

B
B

B

B
B
B
U
B

Q

N
SN

S

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

Color Before:
Color After:
Comments:

BROWN .

YELLOW

Clarity Before;
Clarity After:

Texture: MEDIUM
Artifacts:

FORM I - IN j » ' f ••)-•).( ' . 1 1
I •',' :. . •
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U.S. EPA - CL?

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
Rĝ . gW- bg.i»^ 6^^

————————————— <^<-k.

MFQ189
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 54.1

SDG No. : MFQ182

Contract: 68-D20042.
SAS N o . :

Lab Sample ID: MFQ189
Date Received: 11/10/94

Concentration Units (ug/L or ing/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

10500
9.5
8.4
567
1.1
1.4

3020
16.8
12.7
71.1

33600
106

4560
550

0.18
30 .9
3130
1.1
1.9
238

0 .33
16.8

221

C

U

B
U

B
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4G4
U . S . EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894 SAS N o . : _____ SDG N o . : MFQ182

Lab Sample ID: MFQ190
Date Received: 11/10/94

Matrix (soil/water): SOIL_
Level (low/mod): LOW_
% Solids: 81.3

EPA SAMPLE NO.
C<si\\>w^iv^, Cfv^\—

MFQ190

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-^0-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

10500
6.7
1.2

78.5
0.46
0.96
2490
12.5
13.1
21.2

26700
118

7420
701

0.13
7.4

1030
0.25

1.9
54.4
0.22
43.6
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U.S. EPA - CLP
-^

EPA SAMPLE NO.
Z<w/ <?,v«»- £i-\w^e ^—"o ̂INORGANIC ANALYSES DATA SHEET

C-c*^-
MFQ191

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 5 0 . 9

Contract: 68-D20042
SAS N o . : SDG No. : MFQ182

Lab Sample ID: MFQ191
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

12600
10 .1
1 1 . 2

601
1 .2
1 .5

2900
20.5
1 4 . 1
78.9

38400
130

5300
538

0.20
3 1 . 2
3980

1 . 6
1 . 4
277

0.35
20.6

237
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46G
U.S. EPA - CLP

^
EPA SAMPLE NO. \
r^\^ - 1 1 U^ (y^-)INORGANIC ANALYSES DATA SHEET

MFQ247
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/mod): LOW_
% Solids: 0 . 0

Contract: 68-D20042
SAS No. : SDG No. : MFQ182

Lab Sample ID: MFQ247
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

53500
25.6

1.2
1 6 . 1
1 2 . 6
34.3

236000
3.8
245
867

88.8
12 .0

1 1 2 0 0 0
2 6 1 0 0

0.20
536

2780
1.5
3.6

27000
0.90

3.7
4490
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4G7U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC._____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894 SAS N o . : _____ SDG N o . : MFQ182

Lab Sample ID: MFQ266
Date Received: 11/10/94

Matrix (soil/water): WATER
Level (low/med): LOW_ ,
% Solids: 0 . 0

EPA SAMPLE NO.
"$e<gp" i^e'^~

MFQ266

Concentration Units (ug/L or mg/kg dry weight): UG/L

0

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

1 p
t

Anaiyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium >

Thallium
Vanadium
Zinc
Cyanide

Concentration

34500
25.6

1.2
29.8

7.7
28.8

218000
3.7
166
424

1 3 . 9
1 . 6

96300
2 0 1 0 0

0.20
427

2 1 1 0
1 . 9
3.6

24400
0.90

3.7
3540
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4G3
U.S . EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO. ^
-fA SAT'Lb'.Lit. MU. /?

^3"î «AlBo*r (̂ *»ytf«\<^~cw<"
—————" ̂

MFQ269
Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

SDG No.: MFQ182

Contract: 68-D20042,
SAS N o . :

Lab Sample ID: MFQ269
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0-
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

28.4
25.6

1.2
34.4
0.30

3.9
34200

3.7
4.6
2.8
128
1 . 0

6920
82.6
0 .20
1 6 . 7

732
1 . 0
3.6

4 1 8 0
0.90

3.7
252
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U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
me. rrl'[\ ^eJi ^1

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

MFQ270

SDG No.: MFQ182

Contract: 68-D20042_
SAS No. :

Lab Sample ID: MFQ270
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium i
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

144
25.6

1.2
21 .0
0.30

3.9
43700

3.7
4 .6
4.9

39.8
0 .75
8880

1 1 0
0 .20
1 6 . 7

771
1 . 0
3.6

5 1 4 0
0.90

3.7
4 1 . 0
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470
U . S . EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894_ SAS N o . : _____
Matrix (soil/water): WATER
Level (low/med): LOW_
% Solids: 0.0

_____ SDG N o . : MFQ182
Lab Sample ID: MFQ271
Date Received: 11/10/94

EPA SAMPLE NO.
g.K:,W ̂  ^\- 5w^

MFQ271

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-6-2-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

1290
25.6

1.2
39.8
0.30

3.9
40700

3.7
4.6

15.9
557
1 .4

9200
299

0.20
16 .7

999
1.0
3.6

5230
0.90

3.7
92.8
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U . S . EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Lab Name: SVL_ANALYTICAL_INC.____ Contract: 68-D20042
Lab Code: SILVER Case N o . : 22894_ SAS N o . : _____
Matrix (soil/water): SOIL_
Level (low/med): LOW_'
% Solids: 30.2

_____ SDG N o . : MFQ182
Lab Sample ID: MFQ398
Date Received: 11/10/94

EPA SAMPLE NO.
f^^JL g- bl^ fU^^^

MFQ398

Concentration Units (ug/L or ing/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

12200
17.0
8.5
694
1.3
2.6

2340
22.1
13.2

135
40600

94.1
5310

534
0.33
24 .0
3640
1.1
2 . 4
297

0 .60
20.5
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U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
tec!, g. ^ ^t^o^ i^f*

MFQ399
Lab Name: SVL_ANALYTICAL_INC.____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 72.5

SDG No.: MFQ182

Contract: 68-D20042

SAS No. : _____

Lab Sample ID: MFQ399
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
74'40-62-2
7440-66-6

. ' , i,
' i •

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

5250
7.1
4.0
439

0.43
1 . 1

1470
8.8
6.9

25 .1
17600
29.3
2210

165
0 . 1 4
1 3 . 9
1700
0.28
0.99
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7.9
93.9
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47J
U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.
ge^ ^ be.J^t^ /̂ »*^<i <-

Lab Name: SVL_ANALYTICAL_INC._____
Lab Code: SILVER Case N o . : 22894
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 6 5 . 8

MFT695

SDG No.: MFQ182

Contract: 68-D20042

SAS No. : _____

Lab Sample ID: MFT695
Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

0

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

1

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver .
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

4510
7.8
5.6
262

0.34
1.2

1190
6.5
4 . 0

2 2 . 0
14800
21.4
1700
115

0.15
8.6
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0 . 4 4
1.1
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0 . 2 7
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U . S . EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: SVL ANALYTICAL INC. Contract: 68-D20042

EPA SAMPLE NO.
?tt>^ K, (X^ooVf ^w-

MFT696

Lab Code: SILVER

Matrix (soil/water)

Level (low/med):

% Solids:

Case N o . : 22894

SOIL_

LOW_

2 5 . 8

SAS No. : SDG N o . : MFQ182

Lab Sample ID: MFT696

Date Received: 11/10/94

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

'

Concentration

15000
19.8
10.0

787
1 .1
3.0

3690
23.5
12.9

142
45800

163
6 1 1 0

636
0.39
23.2
5290

1 .8
3.3
292

0.70
24.8
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f A ^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
S REGION 6

A ̂ ^>4^ HOUSTON BRANCH
^(wi^ 10625FALLSTONERD

HOUSTON, TEXAS 77099

MEMORANDUM

Date: 6-7-1995

Sutnect: Contract Laboratory Program Data Review
\ /J ,_l-t-»<^

From: Melvin L. Ritter, ESAT RPO, 6E-HO i / l ^ i]^^^
^ ''• f I "7To: E. Sierra, 6H-MA (c' I 1

Site: MOLYCORP

Casejjt: 23566

SDGjjf: MFO-082

The EPA Region 6 Houston Branch ESAT data validation team has
completed a review of the submitted Contract Laboratory Program
( CLP ) data package for the referenced site. The samples analyzed
and reviewed are detailed in the attached 'Regional data review and
assessment report for this case.
The data package was found to be:
( ) Acceptable: No ma3or problems with data package.
( X ) Provisional: Use of data requires caution.

Data is acceptable for Regional use. Problems are noted in
the review report.

( ) Unacceptable: Some or all of data should not ibe used.
Problems are noted in the review report.

Questions regarding the data review report can be addressed to me.
Attachments

cc: R. Flores, Region 6 CLP/TPO
M. El-feky, Region 6 Data Coordinator
Regional CLP/TPO (if lab out of Region 6 )
Files ( 3 )

0.. J>.M>^Miff1^JM«J>|»fc>|aKocyc—Qrfcyciaulo
Printed ««h Soy/Canote b* on paper thai



USEfA K£GION VI A * - ' l^
4 /b

INORGANIC REGIONAL ACCEPTANCE/REJECTION/REDUCED VALUE RECOMMENDATION FORM
s»»«««)l»« «»•«••»•

----------..-.-...------..----....................................... „ pQ^ pyg p^g „

•

I LAB CODE SWOK CASE NO 23566 SDG so. MFQ082 I » 06/26/9S »
1 SITE NAME MOLY CORP OUESTA MINE NUMBER OF SAMPLES. 6 | x»»«»«M«jti«i»«ii»i>«
--—--—-—.--.-..................................................... „ gpg MAILDATE »

» 06/01/95 »
PART I DATA ACCEPTANCE OR REJECTION <>«»»ir«M«»»««<»««

INSTRUCTIONS EPA REGIONS MUST ACCEPT OR REJECT DATA-WITHIN 30 DAYS IF DATA ARE BEING REJECTED, THIS FORM
MUST BE ACCOMPANIED BY 1 ) A SIGNED MEMO FROM THE REGIONAL OFFICIAL DESCRIBING THE CONTRACTUAL REASONS FOR
REJECTION ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS,TELEPHONE LOGS, ETC.) , 2 ) ALL REJECTED DATA

A FULL DATA ACCEPTANCE OR REJECTION
CHECK ONE OF THE FOLLOWING IF YOU FULLY ACCEPT OR FULLY REJECT ALL SAMPLES IN THIS SDG

./ ACCEPT ALL ___ REJECT ALL

B REJECTION OF ALL SAMPLES FOR A PARTICULAR FRACTION
CHECK ONE OF THE FOLLOWING IF YOU FULLY REJECT ALL SAMPLES IN A PARTICULAR FRACTION IN THIS SDG
ALL FRACTIONS NOT M A R K E D AS REJECTED A R E ACCEPTED

REJECT ALL ___ METALS ___ CYANIDE

C REJECTION AT THE SAMPLE AND FRACTIONAL LEVEL
CHECK THE FOLLOWING TO REJECT SAMPLES AT THE SAMPLE/FRACTIONAL LEVEL AND COMPLETE THE REVERSE SIDE
OF THIS FORM

PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE/FRACTION

PART II REDUCED VALUE

INSTRUCTIONS REGION RECOMMENDS REDUCED VALUE AND RETAINS THE DATA FOR A REDUCED VALUE TO BE PROCESSED, THIS
FORM MUST BE ACCOMPANIED BY A SIGNED MEMO FROM THE REGIONAL OFFICIAL CITING THE CONTRACTUAL NON-COMPLIANCE,
THE DOLLAR AMOUNT FOR REDUCED V A L U E , AND A WRITTEN JUSTIFICATION ( N A R R A T I V E ) OF HOW SAMPLE WORTH WAS
DETERMINED FOR EACH AFFECTED SAMPLE ATTACH ALL RELATED DOCUMENTS (DATA REVIEWS, TELEPHONE IOCS, ETC )

CHECK ONE OF THE FOLLOWING

^ NO REDUCED VALUE ___ REDUCED VALUE (COMPLETE REVERSE SIDE)

IDENTIFY THE SAMPLES/FRACTIONS' THAT ARE RECOMMENDED FOR REDUCED VALUE ON THE REVERSE SIDE OF THIS FORM

»»»»»)»•»)»)••»*»»»»»>»»»* »•»•»«» THIS FORM CANNOT BE PROCEESSEO WITHOUT A SIGNATURE K»»l»*ifi>»i<r*«> ^K««»»«»«—»
» ' »

» SEND THIS FORM TO CLASS C/0 DYNCORP x
x INVOICE PROCESSING 2 CALCULATION GROUP »

300 NORTH LEE STREET, ALEXANDRIA, VA 2231<» >f
»

l i

• I t M X r X K i C K l t t t H K W X X X K K f X X K W X X X C X X f f K K X M K K '

» SEE LIST OF SAMPLES ON REVERSE SIDE «•
»«»«»»««»)l<(X«»X««X»««K««M*«il««««X»»»K»«K)l ; 1 l-i , ] | - l i

I i , i .' J



ESAT REGION VI
c/o U . S . ENVIRONMENTAL PROTECTION AGENCY

10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

MEMORANDUM

DATE: J^ne 5 , 1995
TO: Melvin Ritter, ESAT RPO, USEPA, Region VI

6'ai B̂ ŵ h Ki^FROM: Bill Blanton, SSAT ETM, Region VI
SUBJECT: CL? Data Review
REF: WUD ^ 6-5571

Attached is the data review summary for Case # 23566
SDG ^ MF0082
Site MOLYCORP

COMMENTS:

A. CONTRACTUAL ASSESSMENT OF DATA PACKAGE:

The data package was contractually compliant as determined
oy CCS and the hard copy data review

B . TECHNICAL/USABILITY ASSESSMENT OF DATA PACKAGE:
A total of 6 9 results were reviewed for this data package.
The data package.is technically provisional because of the
significant problems summarized below.
1. The antimony matrix spike recovery was below the QC

limits.
2 . Two selenium results had inconsistent replicate ICP

readings.
3 . Approximately seven percent of the results were

qualified because of tecnnical problems.



LAB CODE SWOK CASE NO. 23566 SDG NO.. MFQ082

Jl——ftRT III. PARTIAL ACCEPTANCE AND REJECTION BY SAMPLE9
ENTER AN "X" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REJECTION
ENTER A "0" IN THE BLOCK TO THE RIGHT OF THE "Y" FOR THE FRACTION RECOMMENDED FOR REDUCED VALUE
ALL SAMPLES THAT ARE NOT MARKED WITH AN "X" OR A "D" ARE ACCEPTED.

I FRACTIONS ANALYZED
SAMPLE I METALS I CYANIDE

LCSS I Y I I I

MFQ082 I Y I I I
— — — — — — . - — — — — — — — — — — — — — — — — — —

MFQ083 I Y I I I

MFQ083D I Y I I I

MFQ083S I Y I I I

MFQ084 I Y I I I

; •iii'iili1



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VI

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT
CASE NO. 23566 SITE MOLYCORP
LABORATORY SWOK NO. OF SAMPLES 3
CONTRACT # 68-D3-0040 MATRIX SOIL
SDG f MF0082 , REVIEWER (IF NOT ESD) ESAT
SOW f ILM03.0 REVIEWER'S NAME Mervin Doucet
ACCT f 5TFAJNB8 SF f TFAUZZ COMPLETION DATE 6/5/95
SAMPLE N O . : MFQ-082 MFQ-083 MFQ-084

DATA ASSESSMENT SUMMARY
ICP Hg

1. HOLDING TIMES 0 0
2. CALIBRATIONS 0 0
3. BLANKS O 0
4. MATRIX SPIKE M 0
5. DUPLICATE ANALYSIS 0 0
6 . ICP QC M
7. FAA QC
8. LCS ' 0 0
9 . SAMPLE VERIFICATION O 0

10. OTHER QC 0 0
11. OVERALL ASSESSMENT _M_ 0

0 = Data had no problems.
M = Data qualified due to ma^or or minor problems.
Z = Data unacceptable.
N/A == Not applicable

ACTION ITEMS:
AREAS OF CONCERN: The antimony matrix spike recovery was low.
Replicate ICP readings were inconsistent for two selenium
results.
NOTABLE PERFORMANCE:



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

Case 23566 SDG MFQ082 Site MOLYCORP Lab SWOK

COMMENTS: Three soil samples were analyzed for total metals
using SOW ILM03.0. According to the ITR/COC, sample MFQ-083 was
the QC sample, and samples MFQ-083 and MFQ-084 were identified as
field duplicates. The laboratory met the required data package
turnaround time. Approximately 67 percent of the sample results
were reported above the CRDL's.
The data package is technically provisional because of problems
with a matrix spike recovery and inconsistent replicate ICP
readings. The technical usability of the sample results is
discussed'below, and any qualifications are listed in the Data
Summary Table.
An Evidence Audit was conducted for the Complete Sample Delivery
Group File ( C S F ) , and the Evidence Inventory Checklist is
attached to this report.
1. Holding Times: Acceptable. All holding time and sample

preservation criteria were met.
2. Calibrations: Acceptable. All calibrations were acceptable.

The CRDL standard results indicated that the instrument
performance near the CRDL's was acceptable.

3. Blanks: Acceptable. Preparation and calibration blanks met
QC requirements. Aluminum, sodium, and thallium were present
in the calibration and/or preparation blanks, but no sample
results were affected.

4. Pre-digestion Matrix Spike Recovery: Provisional. All
antimony results are estimated and biased low because the
matrix spike recovery was below the lower QC limit. All other
matrix spike recoveries were acceptable.

5. Duplicate Analysis: Acceptable.' All laboratory duplicate
results met technical QC criteria.

6 . ICP Quality Control
Serial Dilution: Acceptable. All serial dilution results met
QC criteria.; [ '

Interference Check Sample: Acceptable. All ICS results were
acceptable.



^ COMMENTS/CLARIFICATIONS
9 REGION 6 CLP QA REVIEW

Case 23566 SDG MF0082 Site MOLYCORP Lab SWOK

6. ICP Quality Control, continued
Coefficient of Variation: Provisional. The selenium results
for samples MFQ-082 and MFQ-084 are estimated because the
inconsistent replicate ICP readings caused high (>20%)
coefficients of variation. All other coefficients of
variation were acceptable.

7. Furnace Atomic Absorption Quality Control: Not applicable.
8. Laboratory Control Sample: Acceptable. Laboratory control

sample results were within QC limits.
9. Sample Verification: All data were correctly reported.
10. Other QC:

Field Duplicates: Acceptable. All field duplicate results
demonstrated acceptable precision.

'^y 11. Overall Assessment: The data package is technically
provisional because of the following problems.

All antimony results were estimated and biased low
because of the low matrix spike recovery.
Two selenium results were estimated because of
inconsistent replicate ICP readings.



INORGANIC DATA QUALIFIER DEFINITIONS

The following definitions provide brief explanations of the ESAT-
Region 6 qualifiers assigned to results in the data review process.

U 'undetected

J Estimated value

R Unusable '

F A possibility of a false negative exists.

UC Undetected at the listed detection limit which was raised
because of apparent blank contamination.

UJ Estimated detection limit because of outlying quality control
parameters such as matrix spike, serial dilution, FAA spike
recovery, etc.

A Positive bias.

^ Negative bias.



4o3
C^seNo.: 23556
Lacoratory: £'«

A^>
LA^ID

ALUMINUM

WIMONY

1.P5ENIC

BAMtJH

3ES/LLIGH

CADMIUM

CALCIGM

CHEOMIUM

COBALT

COPPEK

IMN

LEAD

KAGNESIDM

HAMCANESE

HESCnii!

HL
POT^SIDH

SELEHIDM

SIL'.CT

SODinM

THALLIDM
VANADIUM

ZINC

? SOLIDS

5L-1 , 1

-<,'U^

FLAG
Wi2

9790

0 64 UJ/

4.7

156

0.72

0.21 0

2570

13.1

10

17.4

17500

20.3

2550

655

0.11 0

11

1850

1.1 J

0 21 0

86.2

1.1 U
36.1

48.5 ,

93..9

FLAG
Mt'0-U33

8950

0.63 UJ/

4.4

159

0.79

0.57

2280

13 7

12

24.3

19400

23.5

2590

789

0 11 0

11 6

2230

0.92

0.21 0

79.6

1.1 0
33

65.3

95

: 1 B^-2-
'

DATA SCHMAKY
SDG. No.. KFQ082
Matrix SOIL

FLAG
W34

13700

0.63 OJv

5 5

135

0.97

0.65

2580

17.7

14.3

29.2

25000

24.9

3220

904

0 1 0

14.3

2910

1 4 J

0.21 U

105

1 D
41.3

85.3

95.9

gL f -1>-̂

FLAG

Eeviever: H. D(
Dnits: HG/K(

FLAG

; ;

i

.& '-' v^

OOCET
•

COMMENTS



INORGANIC/ORGANIC COMPLETE SDG RLE (CSF) INVENTORY CHECKLIST
Case 23566 3DG No MF0082 SDG Nos To Follow SAS No Date Rec 5/24/95

EP.̂ b ID SWOK

Lafc^cation BROKEN ARROW, 0<

Region 6 Audit No 23566/MFQ082

Re Submitted CSF7 Yes to X

Box No(s) 1

COMMENTS

0

,

l! ' ' ! ' ' ' ;

Over for additional comments |i'[, '/Vi i' ', I
'————————=-7————•/7T-——-3=Z——————————L

.

i

ORIGINALS

CUSTODY SEALS

1 Present on oackaqe7

2 "tact uoon rece'Df

FORN DC-2

3 ^unoerinq schenie accurate7

4 Are enclosed documents listed''

5 Are listed documents enclosed7

FORM DC-1

6 Present7

7 Comolete''

8 Accurate7

CHAIM-OF-CUSTOOT
RECORD(s)

9 Signed7

10 Dated7 ''

TRAFFIC REPORT(s)
PACKING LIST(s)

1 1 Signed7

1 2 Dated7

AIRBILLS/AIRBILL STIOCER

13 Present7

14 Signed7

1 5 Dated7

SAWLE TAGS

16 Does DC-1 list tags as being
included?

17 Present7

OTHER DOCUMENTS

18 Conclete7

19 Legible7

20 Original7

20a If "No", does the copy
indicate where original
documents are Located?

YES

X

x

x

X

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

NO

x

N/A

Over for additional coinnents 1 , 1 , / \ i i | i , 1 1 | J documents are located? 1 1 1— w - . * y AIJ. ff-— ' ' , i ' ' i ,
Audited by /•7^WT^{ w//HU^If i 1 MERVIN DOUCET/DATA REVIEWER1 Date 6/1/95

Audited by ! i ' Date

Audited by Date

^f^ Signature Printed Name/Title

TO BE COMPLETED BY CEAT

Date Recvd bv CEAT- Date Entered: Date Reviewed:

Entered by-

Reviewed by . ' '



COVER PAGE -

|ame: SOUTHWEST_LAB_OF_OK_
Lab Code: SWOK_ Case N o . : 23566 SAS N o . :
SOW N o . : ILM03

U . S . EPA - CLP

INORGANIC ANALYSES DATA PACKAGE

___ Contract: 68-D3-0040
SDG No.:MFQ082

EPA Sample No.
_MFQ082______
J4FQ083______
_MFQ083D_____
_MFQ083S_____

MFQ084______

Lab Sample ID
_2218101

2218102
2218102D

'2218102S'
'2218103

Were ICP interelement corrections applied ?
Were ICP background corrections applied ?

If yes - were raw data generated before
application of background corrections ?

Comment, s:

Yes/No YES
Yes/No YES
Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readableidata submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.
Signature: Name: Jason D. Ruckman

Title: Inorganic Program Manager

COVER PAGE - IN

Date: May ?^. 1005



U.S. EPA - CLP
A c' r400 003

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

MFQ082
Lab Name: SOUTHWEST_LAB_OF_OK_____

Lab Code: SWOK_ Case N o . : 23566
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 9 3 . 9

Contract: 68-D3-0040
_ SAS N o . : _____ SDG N o . : MFQ082

Lab Sample ID: 2218101
Date Received: 05/10/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

9790
0.64

4.7
156

0.72
0.21
2570
1 3 . 1
10.0
17.4

17500
20.3
2550

655
0 .11
1 1 . 0
1850

1 .1
0.21
86.2

1 .1
36.1
48.5

C

U

B
U

B

U

U
B
U

Q

*
N

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
CV
P
P
P
P
P
P
P
P
NR

Color Before: BROWN
Color After: COLORLESS
Comments:

Clarity Before:
Clarity After:

Texture: MEDIUM
Artifacts:

FORM I IN
ILM02.1



U.S. EPA - CLP ^m
EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

MFQ083
Lab Name: SOUTHWEST_LAB_OF_OK_____

Lab Code: SWOK_ Case N o . : 23566

Matrix (soil/water): SOIL_

Level (low/med): LOW_

% Solids: 9 5 . 0

Contract: 68-D3-0040

_ SAS N o . : _____ SDG N o . : MFQ082

Lab Sample ID: 2218102

Date Received: 05/10/95

Concentration Units (ug/L or nig/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i'
(

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

8950
0.63

4.4
159

0.79
0.57
2280
13 .7
12.0
24.3

19400
23.5
2590

.789
0 .11
1 1 . 6
2230
0.92
0.21
79.6

1.1
, 33.0
, 65.3

i

C

U

B
B

U

B
U
B
U

Q

*
N

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
CV
P
P
P
P
P
P
P
P
NR

Color Before: BROWN !

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

Texture: MEDIUM
Artifacts:

FORM I IN
ILM02.1



U.S. EPA - CLP 48S 005
EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET
MFQ084

Lab Name: SOUTHWEST_LAB_OF_OK____ Contract: 68-D3-0040
Lab Code: SWOK_ Case N o . : 23566_ SAS N o . : _____ SDG N o . : MFQ082
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 9 5 . 9

Lab Sample ID: 2218103
Date Received: 05/10/95

Concentration Units (ug/L or ing/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0 ,
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
744'0-28-0
744'0-62-2
7440-66-6
i ! • ! l!l "•
1 " i ' ;.! i

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

13700
0.63

5.5
185

0.97
0.65
2580
17.7
14.3
29.2

25000
24.9
3220

904
0 .10
14.3
2910

1 .4
0.21

105
1.0

41.3
85.3

C

U

B
B

U

U
B
U

Q

*
N

^

;
,

i

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
CV
P
P
P
P
P
P
P
P
NR

Color Before: BROWN !
' ' ^ , ' . I , '

Color After: COLORLESS1 1

Clarity Before:
Clarity After:

Texture: MEDIUM
Artifacts:

Comments:

FORM I IN
ILM02.1



OIAIA-^1 .<£.»• -'Ai^AA^^ *-»^r rt^Vl .»1XL^ 1 ^»r rLC-rVUlll

SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud. NT

YJbuquerque. N Î 87196-4700 [5051-841-2500 400
v. -\TER CHEMISTRY SECTION |:05]-841 -2555

Jamian 17 1995

Requested Priority 2
ID No. 012900

ANALYTICAL REPORT
SLD Accession No. WC-94-6329 •

Distribution
IJ User 55340
(^Submmer 534
f v SLD Files

To Scuan Kent
ED - Superfund Section
1190 St Francis Dr
P O Box 26110
Santa Fe. NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P O Box 4700
-Mbuquerque. NM 87196-4700

Re A water sample submitted to this laboratory on November 9, 1994

DEMOGRAPHIC DATA
COLLECTION LOCATION

On 7-Nov-94
At 1 2 5 0 h r s

Bv Ken
In/Near Questa

Red River #1

ANALYTICAL RESULTS
Analysis

caic--Ti
magnesium
potassium
SOdlUT,
nardness
alKaiinity
bicarconate
chlcnae
sulface
Ion Saiance
^oca- aiss resia
toca- susp sol-d

Value
54

0
134
— 2^ n

< 5
122
-03
133

D. Lmt.
00
CO
00
00
00
00
00
30
00
00
CO
00

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

%
mG/L
mG/L

Reviewed Bv:
Chris Dean. 0 1 / 1 7 / 9 5
Supervisor, Water Chemistr\ Section



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud. .NT

Albuquerque. \M 87196-4700 [5051-841-2500
WATER CHEMISTRY SECTION 15051-841-2555

400

January 17. 1995

Requested Pnoritv 2
ID No. 012902

: ANALYTICAL REPORT \
\ SLD Accession No. WC-94-6327 \

Distribution
(_) User ;5540
(MSubmine r 534
(x) SLD Files

To Stuart Kent
ED - Superfund Section
1190St Francis Dr
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P 0 Box 4700
Albuquerque. NM 87196-4700

Re \ water sample submitted to this laboratory on iNovember 9, 1994

DEMOGRAPHIC DATA

On
At

7-Nov-94
13 34hrs

COLLECTION
B\ Ken

In/Near Questa

•Ynalvsis
calcium
magnesium
pocassium
soaium
haraness
alkalinity
oicaroonace
cnicride
Si-ilface
:on Balance
zonal diss resia
^3t:ai susp solid

^s.AI.YTICAL
Value

52 0
12 :

-• J

6 C
176 2
^1 3

< 5 '-

Re

LOCATION
Red River #3 g £.

RESULTS
D. Lmt. Units

3 mG/L
: mG/L
C mG/L
3 mG/L
: mG/L
3 mG/L
: mG/L
: mG/L
: mG/L

0,
0

mG/L
: mG/L

viev^ed Bv: -—o^"'"''

fcejL^-o C^
(^a^>J^^ C^ i

Chris Dean • 01/17/95
Supervisor Water Cliemism Section



^AAIIL ur ^r-»» »IX-AA^^/

SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud. NE

Albuquerque. \M 87196-4700 [5051-841-2500
WATER CHEMISTRY SECTION 1:051-841 2555

401

Januar\ 17 1995

Requested Pnontv 2
ID No. 012901

ANALYTICAL REPORT
SLD Accession No. WC-94-6328

Distribution
( _ ) User 55340
( ){ Subminer 534
f \ > 5LD File',

To Stuan Kent
ED - Superfund Section
1190 St Francis Dr
P O Box 26110
SaniaFe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P O Box 4700
Albuquerque. NM 87196-4700

Re

On
At

A nater sample submitted to this

COLLECTION
7-Nov-94 Bv Ken
13 32 hrs In/Near Quesia

Analysis
calcium
maaneslu'Ti
pocassium
sodium
haraness •,
alkalinity
oicarconace
cnlonds
sulface
:on Balance
^ocai GISS resid
cocal suso solid

laboratory on .November 9, 1994

DEMOGRAPHIC DATA

Red River fl'2

ANALYTICAL RESULTS
Value D. Lmt.

5: :3
J- *- - J

4 :0

5 :0
179 :0

46 30
57 :0

< 5 : 3
--13 :0
108 :0
284 :0

13 :0

6)
LOCATION

1^L ^[^J> ^-p^$<^^(^y
L'nits

mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

%
mG/L
mG/L

Reviewed Bv:
Chris Dean ! 0 1 / 1 7 95
Snoervisor Water Chemists \, i ,rn



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud. NT

Albuquerque. WI 87196-4700 [5051-841-2500

January 17 1995 •
•

Requested Priority 2 f
ID No. 012913 ' •

'A-\TER CHEMlSTRt SECTION l'05|-841 ;555

ANALYTICAL REPORT
SLD Accession No. WC-94-6316

Distribution.
( _ ) U^er ::":<0
ijiSubmiittfr ^34
<\)SLD File-,

TO Scuart Kent
ED - Supertund Section
1190 St Francis Dr
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P O Box 4700
•Mbuquerque NM 87196-4700

Re A water sample submitted to this laboratory on .November 9, 1994

DEMOGRAPHIC DATA
COLLECTION LOCATION

On
At

7-No\-94
17 35hrs

Bv
In/Near

Ken
Quesia

ANALYTICAL RESULTS
Analysis

caic- -im
magnesium
pocassium
scdiu'n
naraness
alka--nity
bicarconace
cnlcr-de
sulfa^e
"3 n SaJ-ance
oca- aiss rss-a

coca- SUSD sc--d

Value
653
92
102

2009
225
274

6
1784
108

3038
23

D. Lmt
00
00
CO
00
00
00
00
60
00
CO
CO
00

Lmts
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

o'i
mG/L
mG/L

Reviewed Bv:
Chris Dean 01/17/95
Supervisor. Water Cliemistr. Secnon



SCIENTIFIC LABORATORY DIVISION , .ino
P.O. Box 4700 700 Camino de Salud, NE •l J J

Albuquerque. NM 87196-4700 [505]-841-2500
•A MER CHEMISTRY SECTION [5051-841-2555

Januar, 17, 1995 B
: ANALYTICAL REPORT g

^T^^oT^ 2 5 SLD Accession No. WC-94-6325 5

Distribution
i_) User 55340
l XSuhmitter 534
i \> SLD Fikb

To Stuan Kent From Water Chemistry Section
ED - Superfund Section Scientific Laboratory Div
1190 St Francis Dr 700 Cammo de Salud N E
P O Box 26110 P O Box 4700
Santa Fe NM 87502 Albuquerque, NM 87196-4700

Re \ water sample submitted to this laboratory on November 9, 1994

DEMOGRAPHIC DATA
________COLLECTION_________ _____________LOCATION____________
On 7-Nov-94 By Ken Red River #4 ^ f>\>^r fc+^^v ^fifer-^.
At 1450h rs In/Near Quesir - /_^ ̂ ^\^ C^A <:<w

ANALYTICAL RESULTS
____Analysis____ Value D. Lmt. Units
caici-Ti 50 00 ______ mG/L
magnesiam 11 00 _____ mG/L
potassium 4 00 ______ mG/L
sodiun 6 00 ______ mG/L
hardness 171 00 _____ mG/L
alkal-nity 49 00 ______ mG/L
bicarbonate 60 00 _____ mG/L
chloride < = 0 0 _____ mG/L
sulface 1 1 4 30 ______ mG/L
Ion Salance 107 30 _____ °s
tocai aiss res-a 256 30 ______ mG/L
cocal susp so^-d 1 0 , 0 0 _____ mG/L

Reviewed Bv:
Chris Dean 01/17/95
Supervisor. Water Clieimstn Section



SCIENTIFIC LABORATORY DIVISION
P.O Box 4700 700 Cammo de Salud, NE

Albuquerque. NM 87196-4700 [5051-841-2500
W^TER CHEMISTRY SECTION |505| 841-2555

Januar\ 17 1995

Requested Priority 2
ID No. 012904

ANALYTICAL REPORT
SLD Accession No. WC-94-6326

Distribution
{_} bser 55340
(XSubmitier 534
<y SLD Files

To Stuart Kent
ED - Superfund Section
1190 St Francis Dr
P O Box 26110
Santa Fe, NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P O Box 4700
Albuquerque. NM 87196-4700

Re

COLLECTION
On
At

A water sample submitted to

7-Nov-94
15 20hrs

B\ Ken
In/Near Questa

this laboratory on November 9,

DEMOGRAPHIC DATA
-

Red River ft42
LOCATION

1994

/ZIZ.

(&,

tfUsO^e (^oAt*!-^ <^ \
^^•ys

ANALYTICAL RESULTS
Analysis

calcium
magnesium
pocassium
sodi-m
haraness
alKaiinity
bicaroonate
chlcride
su-face
lor. Salance
cocal diss resia
co^a- susp soi-3

Value
51
11
4
5

175
50
ol

< 5
' 12
L : o
252

8

D. Lmt.
00
00
00
00
00
00
00
00
00
30
00
00

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L-

%
mG/L
mG/L

Reviewed Bv:
Chris Dean 01/17/95
Supervisor Water Chemistry Section



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Camino de Salud. NE

Albuquerque. NM 87196-4700 [5051-841-2500 495
WATER CHEMISTRY SECTION (505] 841-2555

January 1 7 1995

Requested Priority 2
ID No. 012905

ANALYTICAL REPORT
SLD Accession No. WC-94-6324

Distribution
(_) User 55340
(XSubmiuer 534
(I) SLD File:,

TO Stuart Kent
ED - Superrund Section
1190 St Francis Dr
P O Box 26110
Santa Fe, NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Camino de Salud. N E
P 0 Box 4700
Albuquerque, NM 87196-4700

Re A water sample submitted to this laboratory on November 9. 1994

DEMOGRAPHIC DATA
G)

COLLECTION LOCATION
On 7-Nov-94
At 15 15 hrs

By Ken
In/Near Quesia

Red River ff5 (̂ / K^r- @ <$̂ L U 6^^-
w,> ,

ANALYTICAL
Analysis Value

calcium 49 :;
magnesium '-'- ^
pocassium - ;;
sodium 6 ;:
hardness 1-56 ::
alkalinity 52 ;':
bicarconate :^ '-'.
chlonae < ^ . ' -
sul face - ^ -- ^
Ion Balance "-'-- "
cocai diss resia 25" - :
total susp solid - .

RESULTS
D Lmt. Units

) mG/L
) mG/L
1 mG/L
5 mG/L
: mG/L
) mG/L
) mG/L
: mG/L

mG/L
: °?
: mG/L
: mG/L

Roie^ed Bv:
Chris Dean 01/17/95
Supervisor, Water Chemistr. Section



SCIENTIFIC LABORATORY DIVISION
P.O Box 4700 700 Camino de Salud. NT

Albuquerque. NM 87196-4700 [505]-841-2500
W^TER CHEMISTRY &ECTIO\ |505]-841-2555

49C

Januar, 17 1995

Requested Priority 2
ID No 012914

ANALYTICAL REPORT
SLD Accession No. WC-94-6315

Distribution
f_ ) U^er 55340
(XSubmii ier 534
( _ < ) SLD File-,

TO Stuart Kent
ED - Supertund Section
1190 St Francis Dr
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Camino de Salud N E
P 0 Box 4700
Albuquerque, NM 87196-4700

Re A water sample submitted to this laboratory on November 9. 1994

DEMOGRAPHIC DATA
COLLECTION

On 7-Nov-94 - By Ken
At 11 55 hrs In/^ear Quesia

Analysis
calcic
magnes-um
potass-Jm
sodi^.~1

haraness
chlor-ae
sulfais
cotal cuss rssia
tocai SUSD scl-s

LOCATION
GW-2/MCMW ff-J

ANALYTICAL RESLTTS
Value D. Lmt. Units
548 00 mG/L

1106 00 mG/L
79 00 mG/L

235 00 mG/L
5922 00 mG/L

21 00 mG/L
10084 00 mG/L
15932 C O mG/L

334 :0 mG/L

Reviewed Bv.
Chris Dean 01/17/95
Sitpen'isor Water Chemistr\ S('< i"i



SCIENTIFIC LABORATORY DIVISION
P 0. Box 4700 700 Cammo de Salud. .NT

Albuquerque. NM 87196-4700 [505]-841-2500
WVTER CHEMISTRY SECTION |505]-841-2555

497

.A Januan 17, 1995

Requested Priority 2
ID No. 012906

ANALYTICAL REPORT
SLD Accession No. WC-94-6323

Distribution
(_) User 55340
(XSuhminer 534
( \ ) S L D Filei

TO Stuart Kent
ED - Superrund Section
1190St Francis Dr
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P 0 Box 4700
Albuquerque. NM 87196-4700

Re A water sample submitted to this laboratory on November 9, 1994

DEMOGRAPHIC DATA
COLLECTION

On
At

7-Nov-94
16 40 hrs

By
In/Near

Ken
Quesia

________LOCATION______
Red River # 6 £ < ^ )?>\̂ r fc,«(a

ANALYTICAL RESULTS
Analysis

calcium
magnesium
pocassium
soaum
naraness
al<aiinity
oicarbonace
cnlonde
SJifate
Ion Balance
cccal diss resid
zocal susp solid

Value
40
8
4
5

"-35
58
71

< 5
71
100
2245

D. Lmt.
00
00
00
00
00
00
00
00
00
00
00
00

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/1
mG/L
mG/L

%
mG/L
mG/L

Reviewed By:
Chris Dean 01 /17 /95
Supervisor Water Chemistry Secnon

! •



SCIENTIFIC LABORATORY DIVISION
P 0 Box 4700 700 Cammo de Salud, NE

Albuquerque. NM 87196-4700 [505]-841-2500
'A -KTER CHEMISTRY SECTION [505] 841-2555

49o

Jaiwar, 17 1995

Requested Priont\ 2
ID No. 012907

ANALYTICAL REPORT
SLD Accession No. WC-94-6322

Distribution
(_) User 5534U
i / lSubmuier '3-1
i x ) SLD Files

To Smart Kent
ED - Superfund Section
1190St Francis Dr
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud \ E
P O Box 4700
Albuquerque NM 87196-4700

Re \ water sample submitted to this laboratory on November 9, 1994

DEMOGRAPHIC DATA
'/£>}

COLLECTION LOCATION
On
At

7-\ov-94
1 6 15 hrs

By
In/Near

Ken
Quesia

Red River #7

ANALYTICAL RESULTS
Analysis

calcium
magr-esium
pocassium
soa-^ni
hardness
alkalinity
bicaroonate
chloride
sulface
Ion Saiance
•:oC5l diss resia
cocal SUSP scl-s

Value
26

3
4

< 5
74
54
73

< 5
-0

101
30

< 3

D. Lmt.
00
00
00
00
00
00
00
00
00
00
00
00

Units
mG/L
mG/L
mG/L
mG/L
mG/L '
mG/L
mG/L
mG/L
mG/L

0,
0

T.G/L
mG/L

Reviewed Bv:
Chris Dean 01/1795
Supervisor Water Chemisir\ ^ecuon



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Camino de Salud. NT

Albuquerque, NM 87196-4700 [5051-841-2500
\V ^TER CHEMISTRY SECTION |505]-841-2555

493

January 17 1995

Requested Priority 2
ID No. 012908

ANALYTICAL REPORT
SLD Accession No. WC-94-6321

Distribution
(_ ) User 35340
( X S u h m m e r 534
( <) SLD File-,

To Stuart Kent
ED - Superrund Section
1190 St Francis Dr
P O Box 26110
SaniaFe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Camino de Salud \ E
P 0 Box 4700
Albuquerque. NM 87196-4700

Re A water sample submitted to this laboratory on November 9. 1994

DEMOGRAPHIC DATA
COLLECTION LOCATION

On
At

7-Nov-94
16 55 hrs

By
In/Near

Ken
Questa

Red River ffS

ANALYTICAL RESULTS
Analysis

calcium
•nacnesium
pocassium
sod-um
hardness
alkalinity
oicarbonate
cnlonde
suifate
Ion Balance
tccal diss resid
tscai susp sol-d

Value
49

3

4
0

157
56
58

< 5
5 9

108
2 3 4

10

30
:0
30
30
00
00
00
00
00
00
CO
00

D Lmt. Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L -
mG/L

%
mG/L
mG/L

Reviewed Bv
Chris Dean 0 1 / 1 7 / 9 5
Supervisor Water Chemistr\ Section



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud. NT

Albuquerque. NM 87196-4700 [505]-841-2500
WATER CHEMISTRY SECTION [5051-841 2555

500

January 17, 1995

Requested Priority 2
ID No. 012909

5 ANALYTICAL REPORT

5 SLD Accession No. WC-94-6320 \

Distribution
( ) User ;5?-l0
( X S u h m i n e r ?34
( \) SLD File^

To Stuan Kent
ED - Superfund Section
1190 St Francis Dr
P O Box 26110
SaniaFe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P O Box 4700
Albuquerque. NM 87196-4700

Re A water sample submitted to this laboratory on .November 9. 1994

DEMOGRAPHIC DATA

On
At

8-Nov-94
920hrs

COLLECTION
By Ken

In/Near Quesia

Analysis
caicum
Tiagnesium
pocassium
sodium
nardness
alkalinity
oicarconace
chloride
sulfate
-on Balance
^ocal diss resia
^ocal susp solid

Red Riv

ANALYTICAL RESULTS
Value ' D.

48 :3
^ " /"
-1 3 3
•? 2 3

15-: ; ;
56 : :
5 ? '. :

< " ^ ^

= =

-. - -

^ — "

ReMcued By:

LOCATION
er#9 ^^

/̂ .+

Lmt. Units
mG/L
mG/
mG/L
mG/
mG/1
mG/L
mG/L
mG/ L
mG/L

a,
3

mG/L
mG/L

£^
Chris Dean 0 1 / 1 7 / 9 5
Supen'isor, Water Chemistr\

i-T ke-'o^-i

•s««?p

Sec lion

^



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud. NT

Albuquerque. NM 87196-4700 [505]-841-2500
V. ATER CHEMISTRY SECTION 15051-841-2555

50.

Januar\ 17, 1995

Requested Priority 2
ID No. 012915

ANALYTICAL REPORT
SLD Accession No. WC-94-6314

Distribution
(J User 553-10
(XSubmii ier 534
( \) SLD File?,

To Stuart Kent
ED - Supertund Section
1190 St Francis Drive
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud. N E
P O Box 4700
Albuquerque NM 87196-4700

Re

On
At

\ water sample submitted to this

COLLECTION
7-Nov-94 By Ken
15 55 hrs lni\'ear Quesia

Analysis
calci-im
magnesium
potassium
scdi-'n
harar-ess
alka-inicy
bica'-conate
ch"i c"' de
sulface
^or. =aJ.ance
S.3C5— .^ISS l"eS13
coca- SUSD sol-a

laboratory on

DEMOGRAI

GW4

ANALYTICAL RESULTS
Value
394

32
3

25
1320

56
30
25

137
1924

-0

November 9, 1994

'fflC DATA

D Lmt.
00
00
00
00
30
00
30
00
00
C O
:0
00

®

LOCATION
lYl^) - t 0 ^

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

0.
0

mG/L
mG/L

Reviewed B\
Chris Dean Ql/17/,951 . • '
Supervisor Water ChemiMn Vi nn



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Camino de Salud. NT

Albuquerque. NM 87196-4700 [5051-841-2500
WMER CHEMISTRY SCCTION [5051 841-2555

,'V Junuar\ 17 1995

Requested Pnoritv 2
[DNo. U12916

ANALYTICAL REPORT
SLD Accession No. WC-94-6313

Distribution
IJ L'M-r ;534D
(}iSuhmuicr '54
(_<> SLD Files

To Stuart Kent
ED - Superrund Section
1190 St Francis Dr
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Camino de Salud N E
P O Box 4700
Albuquerque. NM 87196-4700

Re

On
At

A water sample submitted to this laboratory on November 9,

DEMOGRAPHIC DATA
COLLECTION

7-Nov-94 By Ken GW-5
14 15 hrs In/Near Quesia

1994

LOCATION
AtxJ - / /

0

ANALYTICAL RESULTS
Analysis

caicr-um
•nagr.esium
pocassium
sodium
narar.ess
chloride
su-f^ce
l;cca-L diss resia
t;oc3- SUSD solia

Value
253
111
21
32

1100
21

1308
2 2 0 0

D. Lmt.
00
00
00
00
00
00
00
00
00

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

Reviewed Bv.
Chris Dean 01 /17 /95
Supervisor, Water Chemism Section



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud. NE

Albuquerque. NM 87196-4700 [5051-841-2500 503
WATER CHEMISTRY SECTION [5051-841-2555

Januan 17, 1995

Requested Pnontv 2
ID No. 012917

ANALYTICAL REPORT
SLD Accession No. WC-94-6312 3

Distribution
(_) L-,er 553-")
(XSubminer ;3-1
i \) SLD File--

To Stuart Kent
ED - Supertund Section
l l 9 0 S t Francis Dr
P O Box 26HO
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Camino de Salud N E
P 0 Box 4700
Albuquerque. NM 87196-4700

Re A water sample submitted to this laboratory on November 9, 1994

DEMOGRAPHIC DATA
COLLECTION LOCATION

On 7-Nov-94
At 14 20 hrs

Bv Ken
In/Near Questa

GW-6

ANALYTICAL RESULTS
Analysis

calc-urn
magnesium
potassium
sodi^-n
harar.ess
chlcride
sulfsce
toca- diss res-d
^oca- SUSD sol-a

Value
264
119
21
52

850
21

1306
2 2 0 C

< ;

D. Lmt.
00
00
00
00
00
00
30
00
00

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

Reviewed Bv:
Chris Dean 01/17-95
Super\'isor, Water Chemistry Section

• i l " li
^;?.
i^ J;



SCIENTIFIC LABORATORY DIVISION
P 0 Box 4700 700 Camino de Salud, NT

Albuquerque. NM 87196-4700 [5051-841-2500
'VVTER CHEMISTRY SECTION S5051-841-2555

,^V Jiinuan 1 7 1995

Requested Pnontv 2
ID No. 012918

ANALYTICAL REPORT
SLD Accession No. WC-94-6311

Distribution
{J User 5-340
(^SSuhmmer 334
i \) SLD File,

To Smart Kent
ED - Supertund Section
l l 9 0 S t Francis Dr
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Camino de Salud N E
P 0 Box 4700
Albuquerque NM 87196-4700

Re A water sample submitted to this laboratory on November 9, 1994

DEMOGRAPHIC DATA
COLLECTION LOCATION

On 8-No\-94
At 12 44 hrs

B\ Ken
In/Near Quesia

in^.»VicJ-^ r\»»«^ l̂ /s^T
^ ̂ f ><-<./»»i'

ANALYTICAL RESULTS
Analysis

caici-n
magnesuni
potassium
sodiu"
hardness
aikai-r.ity
Dicarccrace
cnlor-ae
sulfaze
Ion Ea-ance
':otal aiss res-d
cocai susp sc-ia

Value
48

5
159

50
51

< 5
99

100
2-16

D. Lmt.
C O
00
00
00
00
00
00
00
30
00
30
00

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

%
mG/L
mG/L

Reviewed Bv:
Chris Dean 01/17-95
Supervisor. Water Chemism Section



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud, NT

Albuquerque. WI 87196-4700 [505]-841-2500
V. ^TER CHEMISTRY SECTION J505I-841-2555

505

^H Januar\ 17 1995

Requested Priority 2
ID No. 012910

ANAL\ TICAL REPORT g
SLD Accession No. WC-94-6319 \

Distribution
U User 553-ID
(XSubmi i te r ;?4
(_<) SLD Files

To Stuart Kem
ED - Supertund Section
1190 St Francis Dr
P O Box 26110
Santa Fe. NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P O Box 4700
Albuquerque NM 87196-4700

Re

On
At

\. water sample submitted to this

COLLECTION
8-Nov-94 By Ken '
9 48 hrs In/Near Questa

Analysis
caici-m
niacr.esium
pccassium
scar-."!
naraness
ai<al-nity
bicarconate
cnlor^de
suiface
Ion oalance
tc^a.'^ diss res-a
cocal susp sc--d

laboratory on November 9

DEMOGRAPHIC DATA

Red Rivi

ANALYTICAL RESULTS
Value D.

-5 30
= G O
- 00
- 00

- -r 5 :• 0
E 5 00
~ 2 C O

< = ;0
— -,

" -" "

- ~ -

'

, 1994

e r ^ l O

Lmt.

^
LOCATION

li^t- e^-^^r- c^.^
^n^^f f^^

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

o^
"0

mG/L
mG/L

RfMe^ed Bv:
Chris Dean 01/17/95
Supervisor. Water Chemisirv Section



SCIENTIFIC LABORATORY DIVISION
P 0. Box 4700 700 Cammo de Salud, NT

Albuquerque. NM 87196-4700 [505]-841-2500
V- ATER CHEMISTRY SECTION 15051 841-2555

5uG

Januarv 17 1995

Requested Priority 2
ID No. 012911

ANALYTICAL REPORT
SLD Accession No. WC-94-6318

Distribution
(J User 55540
<_/SiSubmi((er 53
i o SLD Filei

To Stuart Kent
ED - Superfund Section
l l90S t Francis Dr
P O Box 26110
Santa Fe, NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P 0 Box 4700
Albuquerque NM 87196-4700

Re A water sample submitted to this laboratory on November 9, 1994

DEMOGRAPHIC DATA
COLLECTION

On
At

8-Nov-94
10 14hrs

By
In/Near

Ken
Quesia

LOCATION____________
Red River ^11 iPor/^wr bl"-> /^o»-»i <^

ANALYTICAL RESULTS
•Vnalvsis

calcium
magnesium
potassium
sodium
hardness
alkalinity
bicaroonate
chloride
sulrate
:on Balance
total diss resia
total susp sol-^

Value
42
7
4
5

134
52
76

< 5
107
206

6

D. Lmt.
CO
00
00
00
00
00
00
00
00
CO
00
CO

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

%
mG/L
mG/L

Reviewed Bv: L,
Chris Dean 01/17,95
Supervisor Water Chemist r\ '\n rn



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud, NT

Vibuquerque. \M 87196-4700 [505]-841-2500
V. ATER CHEMISTRY SECTION (5051-841-2555

Jamian 17, 1995

Requested Pnontv 2
ID .No 012912

ANALYTICAL REPORT
SLD Accession No. WC-94-6317

Distribution
(J Uier 55:40
(XSuhmittiir 534
(i)SLD Flirt

To Smart Kent
ED - Superrund Section
1190SI'' Francis Dr
P O Box 26110
Santa Fe NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud \ E
P 0 Box 4700
Albuquerque, NM 87196-4700

Re \ water sample submitted to this laboratory on November 9, 1994

DEMOGRAPHIC DATA
COLLECTION LOCATION

On 8-Nov-94
At 1030hrs

Bv Ken
In/Near Questa

Red River #12

ANALYTICAL RESULTS
Analysis

calcium
-nagnesium
potassium
sodium
nardness
alkalinity
oicarconate
chloride
suiface
:on Balance
cctal aiss resia
•:otai susp so--3.

Value D. Lint.
41

5
131

54
"3

< 5

;-3
:3C

4

00
00
00
00
00
00
00
00
00
00
^0
30

Reviewed Bv:

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

%
mG/L
mG/L

/:£—.
Chris Dean 01/17/95
Supen'isor Water Cliemistn, Secnon



SCIENTIFIC LABORATORY DIVISION
P 0 Box 4700 700 Cammo de Salud, NE

Albuquerque. V\I 87196-4700 [5051-841-2500
A VTER CHEMISTRY SECTION .5051 841-2555

January 1 7 1995
ANALYTICAL REPORT

SLD Accession No. WC-94-6309Requested Priority 2
ID No. 010490

5 * » ^'-'u*Ji.'U

Distribution
(_ ) Liter 55:-.iJ
( X S u h m i i i t f r ;?4
( \ » SLD Hlei

To Smart Kent
ED - Superrund Section
1190St Francis Dr
P O Box 26110
Santa Fe, NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P O Box 4700
•Mbuquerque NM 87196-4700

Re \ water sample submitted to this laboratory on November 9. 1994

DEMOGRAPHIC DATA
COLLECTION LOCATION

On 8-Nov-94
At 11 58 hrs

By Ken
In/Near Questa

ANALYTICAL RESULTS
analysis

calc--.!Tl
'nagnesium
potassium
sodum
naraness
alkai-r.-ty
oicarconace
chlcnde
suiface
Ion Balance
^ocal aiss res-d
^oca- susp sol-a

Value
;6

7
4

< 5
1'17

=0
61

< 5
53

-35
"-78

< 3

D. Lmt.
00
00
00
00
00
00
00
00
00
00
00
00

Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

0,
0

mG/L
mG/L

Reviewed Bv:
Chns Dean 01 /17 /95
Supervisor. Water Chemistr\ Section



SCIENTIFIC LABORATORY DIVISION
P 0 Box 4700 700 Cammo de Salud. .NT

Albuquerque. NM 87196-4700 [5051-841-2500
WVTER CHEMISTRY SECTION 1505) « - i 2555

Januan, I " 1995

Requested Priority 2
ID No. 010491

j ANALYTICAL REPORT 5
5 SLD Accession No. WC-94-6308 g

Distribution
(_ Lier 35340
I'^Subminer 534
(\i SLD Files

To Scuan Keni
ED - Superfund Section
1190St Francis Dr
P O Box 26110
SaniaFe NM 87502

From \\ ater Chemistr\ Section
Scientific Laboratory Div
700 Cammo de Salud N E
P 0 Box 4700
Albuquerque NM 87196-4700

Re

COLLECTION
On 8
At 1

A watel

-Nov
1 12

-94
hrs

r sample

//?/A

submitted to

By
fear

Ken
Questa

this laboratory

DEMOGR

on

AP

November 9. 1994 -̂s
WfflC DATA

LOCATIONGw/m ^tL.^r ^^rp

ANALYTICAL RESULTS
Analysis

caiciu"i
-^agnesiun
cccassium
sodium
-"araness
cr.lor-de
sui fa^e
iscal ^iss resid
^cca-L SUSD soils

Value
157 :0

50 :3
24 :3
24 :0

597 :0
6 :0

845 :0
1492 :0

< 2 :0

D. Lmt. Units

-'3/E
~G/L
-G/L
-G/L
-'G/L
~G/L
~G/L
-G/L

Reviewed B\: L
Chris Dean 01/17,95
Supervisor Water Chemisir. Section



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud. \E

Albuquerque. V\I 87196-4700 [505]-841-2500
V. ATER CHEMISTRY SECTION \:~r] 841-2555 5x0

Januan 17 1995

Requested Priority 2
ID No. 012919

ANALYTICAL REPORT ;
SLD Accession No. WC-94-6310 s

Distribution
i _ i L^er 553-tO
lASuhrnnli-r ;3-l
( < ) SLD Files

To Sruart Kent
ED - Superrund Section
l l 9 0 S t Francis Dr
P O Box 26110
SaniaFe, NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cdmino de Salud N E
P O Box 4700
Albuquerque, NM 87196-4700

Re A water sample submitted to this laboratory on November 9. 1994

DEMOGRAPHIC DATA

On
At

9-Nov-94
12 22 hrs

COLLECTION
Bv Ken

In/Near Quesia

Analysis
calcium
magnesium
potass-urn
soa-^m
harar.ess
al'<al ".i.tv
bicarconate
chicrise
suirale
Ion Saiance
coca- a-ss res-s
cocal susp SOL-Z.

GWff8

ANALYTICAL RESULTS
Value

38

< =

<

D. Lmt.
C O
:3

', n

:3
" '"'i- •-;

LOCA:
~S^>f*-

TION
^? C.&-

L'mts
mG/L
mG/L
m G / L
mG/L
mG/L
nG/L
mG/L
mG/L
mG/L

"s
mG/L
mG/L

\<v\ icued B\'
Chris Dean 01 /17 ,95
Siipen'isor Water Chemistr\ ^cciion



SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Cammo de Salud, NT

Albuquerque. NM 87196-4700 [505]-841-2500
WATER CHEMISTRY SECTION [5051-841-2555

Januarv 26, 1995

Requested Priority 2
ID No. 010492

ANALYTICAL REPORT \
SLD Accession No. WC-94-6307 \

Distribution
<J User 55340
fXSubminer 534
( x » SLD Files

To Stuart Kent
ED - Superfund Section
1190SI Francis Drive
P O Box 26110
Santa Fe, NM 87502

From Water Chemistry Section
Scientific Laboratory Div
700 Cammo de Salud N E
P O Box 4700
Albuquerque. NM 87196-4700

Re A water sample submitted to this laboratory on November 9, 1994

____________________DEMOGRAPHIC DATA
COLLECTION LOCATION

On 8-Nov-94
At 13 24 hrs

Bv
In/Near

Ken
Quesia

Sp-1/Cabm Springs

ANALYTICAL RESULTS
Analysis

calcum
magnesium
pocassium
sodium
hardness
chloride
sulfaLe
cota- diss resid
tota- sdsp sc--d

Value
239 00
9 6 00
14 00
27 00

990 00
20 00

1095 00
184 00

< 3 00

D Lmt. Units
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L
mG/L

Reviewed Bv:
Chris Dean 01/17/95
Supervisor Water Chemism Section
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RECORD OF TELEPHONE CONVERSATION

Time: ^.<sc> T'A{ Date: -5---7-<^

Originating Party:
^4wV' i^s^lT

Other Parties: .
^^Lj>€L •̂̂ 'gy^^ss.r'—/ f A

Discussion:______________________________

-^ ^^ ^^-S> L^J- ^IAI ^pefVl̂ /J
_______________/A)o -'y^a^^wi ^gJglJt___________/

^go^T <^f»^L\r/<>^L£^. g»T-________>^ g^ -̂ (^^ ^- s^^\^)
)- Ur- t̂ cJ r̂ ^L^L^I L^- l^ ^4^LX

Oc^t^tJ^ttA^-v^M^?_____^^j-dg^^f_____<^0*-»^yfr-^ f^9v>f^9^f____^"f t^iyt^Joc^^zJ^t^^f-vte**^?____^^^e^

4. ~7^e^g- gn-̂ y -Sefa^a^^U 4-m^-^k ^xr/' ^ ^<aJ/K^ e= -̂rvt̂ C>. A'**»AJ

_______tfJ- «g^eX^ oJ^ -n̂ - L^^ g^o^^e^Ofc r̂y^S ^>»w, Kw^ ^^}^~

_L ^ex*^eol. 7-^ »n '• A" f̂o^ ///'t^*^ •g.̂ ê



-,mi|l 'dllW

aqeiquisb's Cot'-onwood Park
Coile

030-29
Owner
Ed & Blllye Faqerquist Plione586-0285

1 1 ing Address
' } Box 530, Quest a

County
IflOS

Fype of Es tab I ishmenL
Mote) ^ Reslanrani

Avg . ' Persons Serve'J
D.-iily N//\v

^TTTu^MBnTi rferenl. than Address
stween Quest a & hed River

D i s i n f e c t i o n ' AV(,. Ua i l y Residual
C] Chlorine DIodine D Other Q None"

jracing Daces, i f Seasona
ear-round

rf ConnecLions
10

n lleters
2

Average Da i l y l/ater Usage
N/Av •'

SOURCES ( P l e a s e Check Boxes if Cond i t ions dri? S a t i s f a c t o r y )
, • / E L L S - rf ___

Q Pedesta l Provided
C] Slab Provided

S i z e
H Q Casing I f t . above s lab
• Cl Sanitary Seal
^ Q Pump House
n E3 Pressure Tanks 1-00 C3al

^ Hell Depth 56
Pump Setting N/fiv

D S P R I H G ( S ) - r __

D Approved Box

D Protect ion from
Run-off

D Overf low Pipe
Protected

D Cover Locked

D SURFACE

D Intake Protected
d Fi l ter Provided
D Treatment:

DTurb. Monitoring
Performed

Avg. D a l 1 y Turb.

Q 0^^

Q Transport
Approved

D Approved
Source

^nnc.E

Q Ground
a Elevated

Capac i ty none

DISTRIBUTION SYSTEM

Q Gravity
BPressure

PIPE MATERIAL
0 PVC
D Steel copper
S Other galvanized

SAMPLING
Micro. Sampling Status

quarterly
Last Mit^ate Date

leinar^^of Mater and L i q u i d W a s t e System ( I n d i c a t e N o r t h )

oss Connection or Back Siphonage:

eic Applicable, Give Distances from Nearest:
_^Liquid HdSte Disposal Fields

_Sol id Waste Disposal S i te
Feed Lots
Deep We l l Haste Injection

Septic Tanks,
' Cessoools

Other
' i iunents and RecoinnendaUons

Ne^Ai^^dp and two pressure tanks installed Jan 14, 1989.
LnCormation furnished by Mr. Ed Fagerquist.

n veyed by: Phone* Date.Juan P. Ortega
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